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WHEN the shaft of a long bone is once formed, all normal ossification, except at 
the epiphysial lines, takes place in membrane. ‘This is true also of most cases of 
pathological new-bone formation. We know, of course, that cartilage may appear 
during the healing of a fracture ; that cartilage may be found in the shaft of a bone 
in generalized fibrocystic disease, whether hyperparathyroidism be responsible or 
not; that it is seen in some cases of osteogenic sarcoma, including the sclerosing 
type (Geschickter and Copeland, 1936), as well as in chondromatous tumours of all 
varieties ; as we shall see, islands of cartilage have been described as occurring in 
the shafts of marble bones ; finally, masses of cartilage in the metaphyses are the 
feature of dyschondroplasia. Speaking generally, however, new ossification in and 
around the shaft of a long bone takes place in fibrocellular tissue. The process 
consists in the deposition of calcium salts in bone matrix: the latter either results 
from direct metaplasia of fibrous tissue, or is laid down by osteoblasts. Leriche 
and Policard (1928) would have us believe the former occurs invariably, the 
osteoblasts having no bone-forming powers whatsoever. 

Ossification in membrane, unlike that in cartilage, has no intermediate stage~ 
of calcification. Heterotopic ossification, on the other hand, is usually, possibly 
always, preceded by calcification of fibrous tissue, replacement of this by true bone 
occurring later. We shall endeavour to show that the presence of fibrous tissue 
in the medullary spaces is a feature of a number of pathological conditions of the 
skeleton, and may be the precursor of ossification, often excessive ossification, in 
several of these. The ultimate result of infective osteomyelitis is osteosclerosis, 
the old and new-formed bone becoming abnormally dense to X rays and harder 
than normal bone. The degree of hardness varies, but sometimes the bone is so 
hard that it will turn or chip the edge of a gouge or chisel. The same excessive 
hardness may be seen in the later stage of non-inflammatory fibrosis of bone, and 
in so-called ‘ marble bones’. The generally accepted idea is that sclerosis is due 
to an increase in the number and thickness of the trabecule, with a corresponding 


* An abridged edition of this paper was read as the first Robert Jones Memorial Lecture, 
At at the Royal College of Surgeons, on December 8, 1938. 
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diminution of the marrow spaces. The osseous sponge is converted into practically 
solid ivory bone. Does this account entirely for the excessive hardness met with 
in some cases? Now the word osteoid seems to be applied both to unossified 
bone matrix and also to matrix partially or imperfectly calcified. Since calcification 
can be imperfect, can it not also be excessive ? Is normal bone invariably calcified 
to saturation point or not? If it is, can supersaturation occur, and the bone become 
chalky ? 

This supposition implies that the excess of mineral matter is combined with 
—or at any rate deposited in—the organic bone matrix. It may be, however, that 
it forms an amorphous or crystalline deposit in the fibrous marrow, which remains 
calcified without being transformed into bone. Allison and Brooks (1921) in 
their study of bone atrophy found no change in the chemical composition of a 
bone, no matter what the cause of the atrophy. The change they found was 
one of quantity not quality. The chemical composition of ‘ marble bones’ is said 
to be normal, although some are aptly likened to marble while others are more 


All these investigations seem to have been concerned with the quality of the 
mineral deposits rather than the relative quantities of salts and matrix. Decalcifica- 
tion or osteoporosis is achieved either by the action of osteoclasts or by a process 
of simple solution of the lime salts or halisteresis, which leaves the decalcified 
matrix in situ. The latter process appears to be the more important of the two 
in all conditions of osteoporosis, whether inflammatory or non-inflammatory in 
origin. According to Fraser (1914), this is certainly true of the rarefaction 
resulting from tuberculous infection. Leriche and his associates (1928), supported 
in this country by Greig (1931) and more recently by Watson Jones and Roberts 
(1934), maintain that the amount of ossified tissue present is essentially a matter 
of blood-supply. Hyperemia, they say, leads to decalcification, while sclerosis 
and relative anemia result in calcification and new-bone formation. Leriche admits, 
however, that ‘the role of strain on the preservation and thickening of the bony 
framework is incontestable ”’. 

Disuse atrophy is attributed by Watson Jones and Roberts to a “ relative 
hyperemia”. While admitting a possible relative hyperemia in the inactive 
muscles, it is difficult to accept this as the essential, if not the only, factor producing 
decalcification of the bones in this condition. Does strain, or the absence thereof, 
influence the degree of calcification of a bone only by way of the circulation ? 
Though possible, this seems improbable. ‘There seems no doubt but that, in the 
view of most observers, the cartilage cell and a connective-tissue cell, the osteoblast 
—call it a fibroblast on special duty if you will—do play important parts in the 
deposition of bone. Moreover, these cells, and possibly other tissues as well, 
appear to show an amazing degree of intelligence in a developing bone. How 
else are we to explain the formation of a chick’s femur im vitro, a perfect femur 
with condyles, as achieved by Dr. Honor Fell (1928) in her classical experiments? — 
Are we to deny to the cells of the adult femur an intelligence so apparent in the 
foetal bone ? 

Hermon Taylor (1935) regards strain as the stimulus to the formation of 
phosphatase by osteoblasts. Decalcification of bone as a result of hyperemia, he 
says, is not so much a decalcification as a hindrance of recalcification by excessive 
removal of phosphatase. 
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A further point in connection with atrophy requires an explanation: why 
does the patchy type of atrophy occur in some cases and not in others? This 
curious mottling, suggestive of malignant infiltration, occurs as a rule in acute 
atrophy such as follows a fracture with immobilization in plaster, and is seen, we 
think, in adults more often than in children. Is it due to the eee of the 
vessels in the bone ? 

Some years ago (1927) we called attention to Robison’s early (1923) work on 
phosphatase, and the possible value to surgery of this important discovery. Though 
much work has been done on this enzyme, both in the laboratory and at the bedside, 
it is all rather disappointing from the clinical point of view. 

We have compiled a table, supplementing our own investigations with 
information from many sources, of the calcium, phosphorus, and phosphatase 
values in the blood in various conditions (Table I). The plasma phosphatase, 
it will be observed, is high in all conditions involving gross decalcification of bone, 
and does not help us in the least with our diagnosis. The amount may vary with 
the severity of the bone condition : this occurs in cceliac rickets, for instance. Is 
the increase a sign of a defensive effort in the bones in readiness for recalcification 
if and when the other factors concerned allow, as Taylor suggests ? In fractures, 
the plasma phosphatase figures give us no help in forcasting the chances of union. 
As a method of treatment injections of phosphatase are valueless. When injected 
into rabbits phosphatase is rapidly destroyed in the blood, very little ~_ excreted 


(Taylor, 1935). 


Table I.—BLOOD-CHEMISTRY IN VARIOUS CONDITIONS OF BONE 


Rickets Normal or low Low High 
Osteomalacia Normal or low Low | High 
Ceeliac rickets Often low Normal High 
Idiopathic steatorrhoea in adults Low High orlow | High 
Renal rickets Often low or normal | High High; some- 
times low 

Renal glycosuria in adults Slightly raised Very low Slightly raised 
Infantile scurvy Normal Normal Low 
Osteogenesis imperfecta High or low Low Slightly raised 
Osteogenesis imperfecta cystica Normal Normal High 
Dyschondroplasia Normal Normal High 
Generalized osteopetrosis (marble 
bones) Normal - | Normal Normal 
Generalized diffuse fibrosis of bone | Normal Normal High 
Hyperparathyroidism | High Low High 
Osteitis deformans Normal — or | High 
Osteopoikilosis Normal Normal Normal 
Thyrotoxic osteoporosis Normal Normal High © 
Osteosclerotic anzemia Normal Normal Normal 
Multiple myelomatosis High or low Normal ? 
Multiple myelomatosis, with renal 
insufficiency High High . ? 

_ Carcinomatosis Osteoclastic, normal; | Normal High 

osteoplastic, low 
(slightly) 


| 
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_GENERALIZED OSTEOPOROSIS 


The main conditions in which more or less severe generalized osteoporosis, 
or want of density of the skeleton as a whole, is found are shown in Table II. Since 
it is not possible to discuss all of these, we shall deal only with those in which either 
the density of the bones is of special interest or fibrosis of the marrow occurs. 


Table ‘Il. —COonpiITIONs IN WHICH GENERALIZED OsTEoPoRosIs Occurs 


Osteogenesis imperfecta 
‘Osteogenesis imperfecta cystica 
Infantile scurvy 
| Rickets 
Osteomalacia 
Ceeliac rickets 
_ Adiopathic steatorrhcea in adults 
Renal rickets 
Renal glycosuria in adults 
Hyperparathyroidism 
Osseous dysplasia following icterus neonatorum (Braid) 
Thyrotoxic osteoporosis in adults (D. Hunter) 
Osteoporosis due to pituitary basophilism (Cushing) 
Senile osteoporosis 
Generalized osteoporosis from prolonged recumbency and cachexia 


Osteogenesis Imperfecta Cystica.—In the cystic type of osteogenesis 

imperfecta which we described some years ago (1927), the large spaces in the 

i very porous bone are filled with a loose myxomatous-looking fibroid tissue with 
i many vessels, unlike that seen in generalized diffuse fibrosis of bone and hyper- 
| parathyroidism (Figs. 1, 2). This case, aged 18 when last seen, with the 


I Fic. 1.—Osteogenesis imperfecta cystica. Girl, 54 years, showing cystic condition of the bones 
tri-radiate pelvis, and curved femora. 
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deformities steadily progressing, had normal calcium and phosphorus readings in 
the blood, but the blood-phosphatase was markedly raised. 


Fic. 2.—Osteogenesis imperfecta cystica. Microscopical section of case shown in Fig. 1. Marrow 
spaces filled with loose myxomatous fibroid tissue with many vessels. 


Fic. 3.—Infantile scurvy. Boy, 9 months; showing, in the femora, characteristic clear band 
separated from epiphysial line by dense “‘ lattice’’. 


Infantile Scurvy.—In infantile scurvy a radiographic sign of some diagnostic 
value is a clear line in the bone parallel to the growth disc and separated from it by 
and see line (Fig. 3). Decalcification of the bone is general, but is most marked 
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at the end of the metaphysis. - Park, Guild, Jackson, and Bond (1935), who studied 
the early signs of this condition, describe the dense line next to the growth disc 
as a “lattice” which consists of calcified cartilage matrix (Fig. 4). The only 
other condition in which such a matrix is seen, they say, is in congenital syphilis, 
but it would appear that this term might be applied with equal justice to the dense 
“healing line’ in rickets which indicates the deposit of lime salts in the cartilage 
at the correct’ site for calcification in relation to the epiphysis, though masses of 
redundant cartilage are still present on the shaft side of this line (Harris, 1933). In 
scurvy the medullary spaces contain a “loose embryonic-like connective tissue ” 


Fic. 4.—Infantile scurvy. End of rib, showing “ lattice’? of calcified cartilage, and, below this, 
deficient bone formation at end of metaphysis. (Figs. 4, 5 after Park, Guild, Fackson, and Bond, by 
kind permission of ‘Archives of Diseases in Childhood’ .) 


(Fig. 5). Attention must be drawn in passing to the two cases, published by 
Cassidy (1922) and Pugh (1925) respectively, of scurvy affecting adolescents. The 
chief point of interest to us is the intensely dense shadow in the metaphyses of. 
several of the long bones, sometimes tending to be triangular in outline, and suggest- 
ing excessive calcification rather than bone formation (Fig. 6). 

In congenital syphilis the juxta-epiphysial transverse. clear line is wider than 
that seen in scurvy. It is through this band of decalcification that the bone 
gives way when osteochondritis is present and a so-called separation of an epiphysis 
occurs. Fibrosis, inflammatory in origin, is a feature of the histology. 
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Fic. 5.—Infantile scurvy. Section of bone. Marrow cavity filled with loose ‘‘ embryonic-like 
connective tissue **, with very few marrow cells. Hemorrhage. 


Fic. 6.—Scurvy. Boy, 11 years, showing generalized osteoporosis and densely calcified areas 
in metaphyses above and below knee-joints. - (Dr. Gordon Pugh’s case.) 
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Osteomalacia.—Now generally regarded as dietetic in origin and no more 
than rickets in the adult, osteomalacia shows a general osteoporosis with abundance 
of poorly calcified osteoid tissue which itself may undergo complete decalcification. 


i Fic. 7.—Celiac disease. Male, 18} years, showing generalized osteoporosis and marked rachitic 
changes at epiphysial lines. Note also ‘lines of arrested growth’. (Under care of Dr. F. D. Cairns.) 


Fic. 8.—Ceeliac disease. Same case as Fig. 7, showing rachitic changes in radius and ulna, 
f and wide epiphysial lines in spite of age. 


In the marrow there occurs considerable hyperplasia of connective tissue, and a 
il fibrillated tissue is formed, which in places merges into the osteoid tissue. (Bailey’s 
| Textbook of Histology, 1936). 
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Ceeliac Rickets.—This disease is also accepted as being true rickets, usually 
of the low-calcium type, and therefore often complicated by tetany. Deficient 
absorption of vitamin D is the inevitable result of the difficulty the bowel displays 
in absorbing fats. The adult form, zdiopathic steatorrhea, appears to be nothing 
more than a continuation of that form of coeliac disease which begins in later child- 
hood. The changes in the bones are of two kinds: rachitic disturbance of the 
epiphysial lines, and general osteoporosis. These may be seen separately or 
together. Osteoporosis is the slower of the two to disappear and is, of course, 
alone seen in the adult cases. The metaphyses may be honeycombed like some 
cases of osteogenesis imperfecta. Dwarfing, which is the rule, is due to a slowing 
up of the growth rate and not to premature fusion of the epiphyses, the ossification 
of which may, in fact, be delayed both at its commencement and its completion. 
A lad of 183, in whom directions as to treatment had not been followed very con- 
scientiously, showed well-marked rickety changes as well as generalized osteoporosis 
(Figs. 7, 8). A girl aged 9, on the other hand, showed only osteoporosis. The 
presence of this osteoporosis may necessitate postponement of osteotomy for 
correction of a genu valgum, so common a deformity in this condition. 

Renal Rickets.—Renal rickets is of greater interest, for fibrosis is met with 
in the bones, and faulty endocrine activity is now suspected by many as playing 
an important part in the production of the pathological changes characteristic of 
this disease. Brockman (1927) called attention to the great difference to be seen 
in the changes at the growth disc in ordinary and renal rickets respectively. 


Fic. 9.—Rickets. Section of epiphysial line to Fic. 10.—Renal rickets. Section of epiphysial line 
show — rachitic changes. Note gross irregularity, | showing deficient formation of cartilage-cell columns, 
with, below, masses of cartilage and osteoid tissue in absence of normal calcification of cartilage, limited bone 
the metaphysis. formation, and general fibrosis of the marrow. Dark 

: spots are osteoclasts. Many vessels are seen in lower 
half of picture. ‘ 


Instead of excessive proliferation of cartilage cells and abundant formation of 
osteoid tissue, with little if any fibrosis in the adjacent marrow spaces (Fig. 9), 
in renal rickets we find a partial or complete failure of the normal proliferation of 
cartilage cells and an absence of proper cartilage columns ; the formation of bone 
is limited, and that which has formed is being actively absorbed by osteoclasts ; 
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the area which should be occupied by calcified cartilage and recently formed 
bone-trabeculz is occupied by fibrous tissue, which extends into the adjacent marrow 
spaces, while the rest of the red marrow is completely fatty (Fig. 10). The 
vascularity of the juxta-epiphysial region is increased. Islets of cartilage may, 
however, be found deep in the metaphyses. 

-An obvious and important fact which emerges from these findings is that 
growth in length of the bone, if the.changes are at all advanced, must necessarily 
have ceased completely. We have noted entire cessation of all growth during a 
period of two years in a case that was steadily progressing. It is easy to under- 
stand the occurrence of deformities which are common in these cases, and so severe 
in those with advanced disease. They may result from bending of a bone, but 
less commonly than in ordinary rickets ; from gradual slipping of an epiphysis on 
its shaft; or from a similar slow displacement in the metaphysis a short distance 
from the epiphysial line—what amounts to a juxta-epiphysial fracture. Generalized 
osteoporosis may or, may not be obvious in radiographs. 

Parathyroid hyperplasia has been so frequently found in renal rickets, that 
it is regarded by many as being as important as the nephritis. Price and Davie 
(1937) regard renal rickets as a syndrome representing the common ground of 
overlap of hyperparathyroidism and renal disease. Chown (1936) suggests that 


the cause is primarily pituitary dysfunction, with possible parathyroid involvement. 


Cameron (1936) _— Schelling (1935) as stating that some hyperplasia of 
the parathyroids, without tumour formation, 


occurs in osteomalacia, senile osteoporosis, 
rickets, and renal rickets, but he regards this 
as compensatory rather than causative. If 
Be ae 4 the parathyroids are the seat of the primary 
fault, one would be justified perhaps in 
J | regarding renal rickets as a juvenile type of 
generalized fibrocystic disease. The following 
case seems to be of special interest in this 
connection :— 


A child of 4 who had been rachitic since the 
age of ten months and was later diagnosed as 
suffering from renal rickets, died of uremic coma 
soon after admission to hospital. The radiographs 
show Parsons’s (1927) ‘ woolly type’ of change at 
and near the epiphysial lines, with gross meta- 
physial disintegration and deformity in some bones, 
e.g., the neck of the femur and lower end of the 
humerus, and in addition what appear to be cystic 
changes in the shafts of some of the long bones 
(Fig. 11). Difficulty in obtaining sufficient blood 
prevented the calcium and phosphorus estimation 
from being carried out. The sigma test with the 
blood-serum gave a negative result. Microscopical 
examination showed marked fibrosis of the marrow 
in a tibia, and one rib, not confined to the juxta- 
epiphysial region, and also in the skull (Figs. 12, 


Fic. 11.—Renal rickets with fibrocystic 13). No parathyroid tumour was discovered. 


oe Showing marked irregularity in Advanced nephritic anaes were found in the 
of all bones, suggesting fibrocystic 
rece (Under care of Sir H. Gauvain.) kidneys. 
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Fic. 12.—Renal rickets with fibrocystic changes. Fic. 13.—Renal rickets with fibrocystic changes. 


Same case as Fig. 11. Section of tibia, showi Same case as Fig. 11. Section of epiphysial line of rib, 
deficiency of cortex, osteoclasts absorbing bone, an showing typical changes, absence of cartilage columns, 


general fibrosis of the marrow. Periosteumtotheright. very limited bone formation, absorption of this by 
osteoclasts, and marked fibrosis. 


This child seems to have been suffering from undoubted renal rickets, and 
showed in addition strong evidence of generalized fibrocystic disease. Langmead 
and Orr (1933) discovered fibrosis of the 
marrow of the skull bones in a case of 
renal rickets aged 20, who, it is interesting 
to note, also showed hypertrophy of the 
parathyroids. 

Senile Osteoporosis.—This affection 
has been known for very many years, but 
its importance in the spinal column only 
came to be realized with the extended use 
of X rays. Although the whole skeleton 
is affected to some extent, the vertebral: 
bodies show the most striking loss of 
density. The fragility of the bodies is a 
frequent cause of crush fractures, which 
are often multiple and often result from 
relatively mild strains (Fig. 14). The 
cause of the condition is unknown. Leitch 
(1937) has suggested that it is due to 
deficient calcium intake. It is distinctly 
more common in women than in men. 
The tendency of most women to give up 
the more active forms of exercise at an 
earlier age than is usual in the case of men 
possibly accounts for this fact. Relative 
disuse from increasing infirmity and 


: : Fic. 14.—Senile osteoporosis of spine. Woman, 
chronic diseases undoubtedly aggravates the 65 years, no definite trauma. Shows biconvex discs, 


porosis. It is stated that the brittleness $74 Warse pf several bodies. (Under care of Mr. 
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of senile bones is due to diminution of elasticity of the matrix and not to any 
relative increase in the salts. (Cunningham’s Textbook of Anatomy, 1937). It seems 
probable that the reduction in the amount of bone present, without alteration in 
its composition, is sufficient to account for the increased fragility. 


It is not proposed. to discuss loss of density due to hyperparathyroidism, since 
much has been written, and is still being written, on this condition by those so 
much better fitted by experience to deal with it than we are. We wish, however, 
to emphasize the presence of generalized osteoporosis, in addition to the local 
changes in the skeleton. 


INCREASED DENSITY OF BONE 


We now pass to the opposite condition—increased density of bone. Table III 
gives a list of the conditions in which increased density of bone occurs. 


Table III.—CONDITIONS PRODUCING INCREASED DENSITY OF BONE 
(Local, Widespread, or General) 


Lines of arrested growth 

Dense bands in metaphyses due to lead, phosphorus, or bismuth 
Inflammatory sclerosis ; 

Diffuse fibrosis of bone 

Generalized diffuse fibrosis of bone 

Melorheostosis, or Léri type of marble bones 

Generalized osteopetrosis (‘marble bones’, Albers-Schénberg’s disease) 
Leontiasis 

Osteopoikilosis 

Osteitis deformans 

Neurofibromatosis 

Osteosclerotic anzmia 

Increased density due to prolonged ingestion of fluorides 
Osteomalacia sclerotica (boomerang bones) 

Lymphadenoma (some lesions, e.g., cortex of long bones) 


Osteogenic sarcoma . 
Metatastatic infiltration secondary to prostatic and mammary carcinoma 


One of the commonest instances of local increase of density is provided by the 
transverse lines so commonly seen in the metaphyses of the long bones in child- 
hood. The investigations of Harris (1933) seem to prove conclusively that Stettner 
(1921) was justified in calling them “lines of arrested growth”. They correspond 
undoubtedly, both in date of formation and in causation, to the transverse grooves 
often seen in the crowns of certain teeth. They form a permanent record of the 
number and severity of the chief incidents in the sufferer’s early medical history. 
Though gradually obscured and hidden by increased consolidation of the bones, 
these lines may reappear in adult life should osteoporosis supervene. They result 
from arrest of the formation of the longitudinal trabecule and concentration of the 
transverse trabecule. Formation of the matrix is at fault, not calcification. The 
same should be true of the grooved teeth, the error lying in a deficiency of the. 
enamel matrix: we find that Colyer and Sprawson (1938) dissent from the old view 
which laid the blame on imperfect calcification, and suggest the above as the 
more likely explanation. The apparently abnormal density of a sequestrum is 
generally regarded as the result of contrast between the normal unaltered density 
of the dead avascular bone and the decreased density of the rarefied living bone 
around. In some cases, however, the sequestrum is actually more dense to X rays 
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than the normal bone. Wright (1935) has suggested that this increased opacity - 
might be accounted for by the observation he made that as deproteinization of a 
sequestrum takes place the calcium separates as crystals with the optical axes in 
the longitudinal axis of the bone. His observation and conclusion. have not been 
confirmed by others so far as we know. 

Another possible explanation is that a deposit of additional lime salts takes 
place either in the medullary spaces or in the bone matrix itself, or in both. This 
seems to be the explanation of the density of a tuberculous sequestrum, which is 
invariably chalky. 

Similar hypercalcification may occasionally be seen in non-tuberculous 
cases 

A young man suffered a severe compound injury to one ankle in an aeroplane crash. 
Gross infection followed, and when seen twelve months later pus was pouring from two 
sinuses, through both of which bare bone could be felt. Radiographs showed what seemed 
to be excessive density of the body of the astragalus, while the head and neck of this bone 
were rarefied like the other bones of the leg and foot. At operation the dense portion of the 
astragalus was apparently avascular and definitely chalky, while the rest of the bone was alive 
and hyperemic. It was necessary, a year after the accident, to cut across the bone with an 
osteotome before the dead portion could be removed. Perhaps the circulation in the body 
of this bone was not at first entirely suspended and it died a lingering death, as is seen in 
tuberculous cases. 


In another, rather similar, case, also the result of a flying accident, the whole 
of the astragalus was dead and completely loose. Again the dead bone was calcareous 
and chalky on removal some six months after the original injury. It is impossible 
to say whether the astragalus was deprived of its blood-supply ‘from the first, or 
whether the necrosis occurred later: if the former, the excess of calcium must 
have come from the purulent fluid in which the bone was constantly bathed.* 

The increased density seen in the whole or a part of the femoral head in 
pseudocoxalgia, and sometimes after separation, and replacement, of the head in 
adolescents, is possibly also due to excess of lime salts deposited in bone almost 
but not entirely deprived of its blood-supply, or, if preferred, undergoing quiet 
necrosis. Excessive calcification of cartilage has been described in pseudocoxalgia 
(King, 1935), but this could hardly explain the uniform increased density of the 
whole of the ossific centre seen in the early stages of this condition. 

In opening a discussion on fibrocystic disease of bone, in 1934, Mr. R. C. 
Elmslie suggested the following classification :— 

1. Bone cyst. 

. Osteoclastoma. 
. Osteoclastomatous cyst. 
. Diffuse fibrosis of bone. _ 
. Generalized diffuse fibrosis of bone. 
. Hyperparathyroidism. 
In the first there may be, and in the last three there certainly is, the formation 


*Dr. L. M. Hawksley kindly examined this specimen. As it was impossible to 
demonstrate the site of the excessive calcium deposition in sections cut after decalcification, 
whether partial or complete, ground sections were prepared after impregnation with Canada 
balsam, which ensured the protection of the contents of the medullary spaces and excluded 
debris from the grinding. Staining with alizarin showed that the medullary spaces were filled 
with granular and crystalline material : there was no evidence of supersaturation of the matrix. 


af 
4 


14 THE BRITISH JOURNAL OF SURGERY 


of fibrocellular. tissue in the bone. The fourth-and fifth classes Elmslie regards 
as comprising a definite group. — 

Diffuse Fibrosis of Bone.—The feature of diffuse fibrosis of heed is said to 
be “the replacement of bone and marrow by a massive formation of fibrous tissue 
in which small fragments of bone are embedded”. The changes are said to be 
“ apparently ” due to overactivity of the osteoblasts. In many, however, perhaps in 
most cases at some period, the presence of new bone in the form of fine cancellous 
tissue is just as conspicuous a change as the fibrosis of the marrow which fills the 
spaces in this bony sponge. Moreover, the formation of this new bone may 
progress to an extent sufficient to produce excessive density to X rays. 

We thus see in this condition three distinct pathological changes: fibrosis of 
the pre-existing marrow ; replacement of bone by fibrous tissue ; and conversion 
of fibrous tissue into bone, all of which may be found, to a varying extent, in a 


single case. 


The following case will serve to bring out the features of these cases :— 


A boy of 11 broke his right humerus throwing a cricket 
ball. The radiograph showed fusiform enlargement of the lower 
half of the bone with a fracture through its distal part. The 
cortex was expanded and thinned, and within this shell the 
density, which was fairly uniform, was only slightly less than 
that of the normal bone above. The rounded upper limit of 
the change was fairly sharply defined (Fig. 15). After waiting 
for union to take place the: arm was explored. The affected 


Fic. 16.—Diffuse fibrosis of bone. Section of humerus seen in Fig. 15. 
Shows newly formed fine-mesh cancellous bone, and every marrow space filled 
with typical fibrocellular tissue. 


portion of bone consisted of fine-mesh cancellous bone, uniform 
in density for the most part, but with here and there softer spots . 
where a vascular marrow was present in greater amount. The 
Lower bone was guttered deeply for a distance of over two inches. 
half of bone shows enlargement, Microscopical examination showed the bone spaces to be filled 
density slightly lessthannormal. with a cellular fibrous tissue typical of fibrosis of bone (Fig. 16). 
Sclerosis gradually set in, and radiographs taken nearly two 
years later showed that the affected portion of bone was then distinctly denser than normal. 


The arm, operated upon in 1932, has given no further trouble. 


. 
: 
| 


DENSITY OF BONE 15 


This case provides radiographic pictures of both decreased and increased 
density at different stages of the process. It does not provide a perfect example 
of the ground-glass appearance often seen in fibrosis of bone. 

Mr. Elmslie kindly allows me to use the notes of a similar case :— 


A boy of 4, when first seen, had the upper part of the left femur affected (Elmslie’s Case 3, 
1935). The disease continued to extend, and deformity to recur, in spite of a second acci- 
dental fracture, osteotomy on three occasions, and prolonged use of a calliper. At the 
. third operation the bone was intensely hard and of uniform density throughout the cross- 

section. Later two other bones became affected, the tibia on the same side and the opposite 
femur, but there was no evidence of hyperparathyroidism. 


Here again we have fibrosis of bone progressing from a porotic to a — 


condition. 
Generalized Diffuse Fibrosis of Bone.—Strictly speaking, this is multiple 
rather than generalized, and is exemplified by the following case :— 


Terence B., aged 9 years, was admitted to hospital with a vague history of getting tired 
quickly, especially since he suffered from a combination of infectious diseases. For two 
years he had walked with a limp. ‘There was some vague discomfort about the left hip. A 
year previously X rays had revealed the changes in the left femur. He was a healthy looking 
child, with no physical signs other than some thickening of the left trochanter, tibia, and 1st 


Fic. 17.—Generalized diffuse fibrosis of bone. Boy, 9 years, shows enlargement and altered density 
of both femora. Note dense streaks in left femur. (Under care of Sir Henry Gauvain.) 


metatarsal, and lengthening of the 2nd and 3rd toes of the opposite foot, with prominence of 
the corresponding metatarsal heads. The left leg was at least half an inch longer than the 
right, mostly due to the tibia. 

Complete radiographic examination showed that the changes, though most marked in 
the bones of the left lower extremity, were not confined to this limb. The films (Figs. 17-19) 
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show that the left femur is enlarged in the upper third, with irregularity in density: a curious 
dense streak runs down the centre of the neck to the cortex below the great trochanter. The 
shaft is patchy with areas of both increased and decreased density, the general impression 
being one of increased density. At the junction of the middle and lower thirds is an area of 
mottling, and then streaks of denser bone run down into the lower metaphysis. The left tibia 
is enlarged for most of its length, and shows generally increased, though not quite uniform, 
density, the dense bone ending above in two or three broad points or streaks. Below, the 
density is sharply outlined and ends in an irregular manner, extending farther on the outer 


Fig. 18 5 Fig. 19 


_. Fic. 18.—Generalized diffuse fibrosis of bone. Same case as Fig. 17. Left femur shows slight enlarge- 
ment and streaks of density. Left tibia shows marked enlargement, disappearance of cortex, and increased 
density ending above in streaks. Tibial = shows slight changes. 

Fic. 19.—Generalized diffuse fibrosis of bone. Same case as Fig. 17. Left tibia shows enlargement 
and extensive area of increased density with fairly sharp margin, particularly in lower third of bone. 


than the inner side. The streaky or spiky appearance of the dense bone above and below 
the knee is to be particularly noted. The first metatarsal is enlarged and elongated, and 
shows abnormal density. The corresponding phalanges are enlarged, but suggest cyst 
formation rather than sclerosis. 


In addition to these changes on the left side, the right femur is definitely enlarged in 
its upper third, but the changes are much less extensive than in the left. The right tibia is | 
normal, but the second and third metatarsals on the same side are lengthened, enlarged, and 


* 
— 
4 
— 


DENSITY OF BONE 17 


denser than normal, with little to be seen in the way of a definite cortex, while the phalanges 
of the corresponding toes are not quite normal. There are slight changes possibly in the 
skull, which on the whole is denser than normal. The pituitary fossa is rather small. 
Though the serum-calcium was slightly raised, complete investigation of the calcium meta- 
bolism gave normal results. Biopsy of the femur and tibia revealed diffuse fibrosis of the 
marrow of both bones (Figs. 20, 21). There is some myxomatous change, and small cysts 
are seen here and there. 


Fic. 20.—Generalized diffuse of bone Fic. 21.—Generalized_ diffuse of bone. 
Section of left femur seen in Figs. 17, a, Cortex, —_ Section of left tibia seen in Figs. 18, 19, showing typical 
still dense and thick; b, Cancellous ede: Sich all spaces fibrosis of all spaces in a: cancellous bone. 
filled with cellular fibrous rissue. 


The published radiograph of one of Elmslie’s cases of fibrosis of bone (Case 5, 
1935)—a boy of 14, with a tibia and femur affected—showed an appearance very 
similar to that seen in this case. The density in the tibia ended below in two 
broad streaks exactly as is seen in our case above and below the knee. The serum- 
calcium in that case was within normal limits. __ 

In the discussion already referred to we reported two cases of multiple fibro-— 
cystic. disease affecting one side of the body, and not associated with evidence of 
hyperparathyroidism (Fairbank, 1934). In one there was definite leontiasis of 
the skull on the same side as the lesions in the long bones, and in the other case 
there was also a suggestion of increased density in one malar region, again on the 
same side as the other lesions. In two of Elmslie’s cases the lesions were also 
unilateral in distribution. 

In 1937 Albright and three of his associates published 5 cases, presenting the 
following syndrome : (1) Osteitis fibrosa, which tended to be unilateral ; (2) Brown 
pigmentation showing a tendency to be on the same side as the bone lesions ; 
and (3) Endocrine dysfunction, with, in females, precocious puberty. In 1938 
Albright reported 2 further cases, making 7 in all. The ages varied from 
33 to 39. 

The published radiographs, in many of which increased density is conspicuous, 
are more suggestive, in our opinion, of melorheostosis, to which we shall refer 
again later, than of fibrocystic disease. 

Microscopically the picture of ‘ osteitis fibrosa’ was seen. Osteoclasts, it is 
said, were conspicuous by their absence in most of the sections. The pigmented 
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areas, often quite extensive, were most frequent over the lower back and buttocks, 
and, as already mentioned, predominantly unilateral, but were sometimes wide- 
spread. The calcium and phosphorus in the blood were normal: the plasma 
phosphatase was elevated. 
Several of the patients were submitted to operation, but in no case was an 
enlarged parathyroid found. It should be noted that in this 
series of cases there was no general osteoporosis. 
Further examination of our patient revealed the pres- 
ence of over thirty small pigmented spots distributed over 
all four limbs, the trunk, and the head. The spots were 
all quite small and inconspicuous, and there was nothing 
that could be called an area of pigmentation. Albright’s 
cases appear to be quite definitely not neurofibromatosis. 
However, streaky density of a long bone strikingly similar 
to that seen in Elmslie’s case and in our own (Terence B.) 
may be found associated with neurofibromatosis. A case 
of this disease under the care of our colleague, Dr. Firth, 
showed in radiographs increased density and slight enlarge- 
ment of the whole of the shaft of one femur, the dense 
bone ending in streaks below (Fig. 22). There was also 
rather curious new-bone formation, or lipping, about the 
femoral head and both trochanters of the same femur, with 
loss of joint space in the hip. The patient was a woman 
of 21. This femur might easily have been reported as one 
of melorheostosis. B. Brooks and Lehman (1924), in their 
paper on neurofibromatosis, publish a film showing similar 
streaky density of a femur. This brings us to the con- 
sideration of the form of marble bones called melorhe- 
ostosis. 
Melorheostosis.—In 1922 Léri and Johanny published 
Rent fer pena. a case showing curious density of portions of the bones of 
“PF one arm, under the subtitle of ‘ mélorhéostose’ (Fig. 23). 

Since that date some 30 other cases have been reported 
under various titles. Putti in 1927 published 2 cases, both with the lower limbs 
affected, under the title of ‘ l’osteosi eburneizzanti monomelica’, with a detailed 
histological report of one of them, which will be referred to later (Figs. 24, 25). 
Rendu and Gay, in 1929, reported a case in which half the pelvis and one 
femur only appear to have been affected, under the title pt: un cas ae fémur 
éburné ’. 

Melorheostosis, or the ‘Léri type of marble bones’ as it is sometimes called, 
appears to be a very rare condition in which certain bones or portions of a bone 
are petrosed, but with certain striking differences from ordinary ‘ marble bones’. 
The distinguishing features are: (1) The changes are confined to the bones of 
one limb; (2) The outline of an affected bone is definitely distorted ; (3) The 
presence of pain, occasionally severe, even unbearable; and (4) Limitation of 
movement in the joints formed by the affected bones. The onset is probably in 
childhood in all cases, though symptoms are sometimes delayed till adult life. 
The changes may be central, cortical, or subperiosteal, but ay the dense bone 
is seen in all these situations. 
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Fic. 23.—Melorheostosis. Woman, 39 years. Deformity of fingers noticed at age of 10. Deformity 
throughout limb, and limitation of movements at 17. Pain for last 4 years. Composite drawing made 
from published radiographs of left arm, to show distribution of osteopetrosis. (Léri and Liévre’s case.) 


Fic. 24.—Melorheostosis. Girl, 10 years, with left 
leg only affected. Limb increased in length. Osteo- 
ai seen in ilium, horizontal ramus of pubis, and 

d, neck, and shaft of femur. Note dense streaks in 
lower half of femur. (Putti’s first case.) 


Fic. 25.—Melorheostosis. Same case as Fig. 24. 
Osteopetrosis in left femur, including inner condyle, 


and upper epiphysis and shaft of 
arrangement of dense bone. 


tibia. Note streaky 
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Léri followed up his case and proved that the changes are slowly progressive. 
The affected limb may be short, long, or unaltered in length. In three-fifths 
of 30 reported cases we find the leg affected. It is not an hereditary or familial 
affection. The sufferers include both sexes. In well-marked cases X rays show 
that parts—less commonly the whole—of certain bones throughout the length of 
the limb have the dense structureless appearance of ‘marble bones’. At the 
first glance the ‘flow’ of dense streaks or blotches, a flow which may be 
interrupted or continuous, seems to follow the distribution of a main vessel or 
nerve, but this is not really so. It is common to see one side of a long bone 
escape, either in part or throughout its whole length, while the other is dense and 
thickened. In the forearm and leg respectively, not uncommonly one bone is 
affected while the other is normal: the scapula or the half of the pelvis correspond- 
ing to the affected limb usually shows some dense patches or spots. In one case 
the 4th rib was affected. Cortical thickening and distorsion of the outline of the 
bone seems to be a more common feature in the arm than in the leg. There is no 
undue fragility of the bones. Dense shadows are occasionally seen in the soft 
tissues near a joint, particularly about the shoulder and hip. The pain is usually 
of a constant dull aching type; sometimes it is only felt on exertion; rarely it 
is severe. Deformities such as enlargement and distorsion of the fingers, curving 
of a bone, and genu valgum may be present. 

As to the histology, Widman and Stecher (1935) found 5 histological reports 
in the 22 cases published up to that date. They say the majority regard fibrotic 
replacement of the marrow as a constant finding. Putti, however, found 
osteosclerosis with obliteration of the lumen of the rather numerous vessels, and 
his sections showed no definite fibrosis of the marrow. He obtained his fragment 
of bone when performing an osteotomy for genu valgum: it seems possible that 
other portions of the affected bone might have shown fibrosis. Casuccio (1937), 
who reported a case under Putti’s title, found fibrosis in all the bone spaces; in 
fact his case is closely comparable with our boy (T. B.). 

Comparing radiographs of these and other reported cases, particularly Putti’s 
first case, with those of our own case of fibrosis of bone, certain similarities are 
seen, as well as certain differences. Though the contrast between dense and 
normal bone is certainly not so marked in the femora of Terence B. as in the other 
cases, in the lower half of the tibia this contrast is striking. The streaky 
appearance to which we have called attention is seen in many of them. In our 
case there are no patches in the pelvis, nor in the condyles as is common in 
melorheostosis, and the picture presented by the foot is quite different. Instead 
of splashes of density we find enlargement and irregular density of one or two 
bones in each foot. The fact that in this case the changes are not strictly confined 
to one limb should not be stressed unduly. Dyschondroplasia is generally regarded 
as a unilateral affection, yet frequently it is not strictly so. Moreover, Wakeley, 
in 1931, showed a case of ‘marble bones’ of special interest (Figs. 26, 27). 
Both legs were affected, and the pelvis showed lesions on one side, but the rest 
of the skeleton was normal. The patient was a boy of 8 years, whose only com- 
plaint was a limp, possibly due to flat-foot. The long bones of the legs 
showed the streaky opacities noted in the boy T. B., and in melorheostosis, with 
typical splashes of density in the tarsus and metatarsus in both feet. The serum 
calcium and plasma phosphorus were normal in amount. We suggest that 
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bilateral melorheostosis would be a more accurate title for this case than Albers- 
Schénberg’s disease. This, the only case found with well-marked bilateral 
changes, may be regarded, perhaps, as a link between the limited monomelic cases 
and those with generalized Albers-Schénberg’s disease. 

Another case of interest in connection with the suggestion we are making— 
namely, that fibrosis of the marrow may be the fundamental change in 
melorheostosis—was reported by Dillehunt and Chuinard (1936). Their case, 
a boy of 10, had scleroderma corresponding in distribution to the lesions in the 


Fig. 26 Fig. 27 


Fic. 26.—Bilateral melorheostosis. Boy, ears, both legs affected. Osteopetrosis of right ilium 
and both femora. Streaky distribution a dense bone is striking. (Mr. Cecil Wakeley’s case.) 


Fic. 27.—Bilateral melorheostosis. Same case as Fig. 26. Shows splashes of osteopetrosis in © 
many bones of both feet. (Figs. 26, 27, by kind permission of the Royal Society of Medicine.) 
bones, both being confined to the left leg, which was one inch short. While cyst- 
like cavities are seen in the upper part of the femur, the radiographs otherwise are 
typical of melorheostosis. 

With regard to the theories put forward to explain melorheostosis, Putti, 
tegarding the vascular obliteration found in his first case as primary and the sclerosis 
as secondary, threw the blame on the sympathetic system. Lewin and MacLeod 
(1925), in reporting a case (Fig. 28), thought the curious distribution pointed to 
a neuropathic origin. Whatever the true solution, and whether fibrosis of the 
bone is the essential primary pathology or not, infection and inflammation can 


-be put out of court with oe 
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As to treatment, nothing has been suggested that is of any use. If the pain 
is severe and does not yield to immobilization, as Geschickter and Copeland 
(1936) say it should, localized free guttering of the bones would seem to be worthy 
of trial. 


Fic. 28. —Melorheostosis. Male, aged 35 years. Fingers deformed at 6 years. Pain, with free 
periods since 10 years. Drawing Seas published radiographs to show distribution of osteopetrosis. 
(Lewin and MaclLeod’s case.) 


Before considering generalized osteopetrosis, attention may be drawn to the 
frequency with which fibrosis of the skin, scleroderma, and peripheral vasomotor 
disturbance have been seen associated with calcinosis. We are here referring to 
a condition in which calcium is deposited in the soft tissues and is not in excess 
in the bones—in fact the bones appear to be decalcified rather than sclerosed. Of 
121 cases of calcinosis collected by W. D. W. Brooke (1934), 31:4 per cent, showed 
scleroderma in addition. Calcinosis is, of course, combined with osteopetrosis 
in some cases. Such a case was published in this country by Lightwood (1932). 

Generalized Osteopetrosis, Marble Bones, or Albers-Schonberg’ s 
Disease (1904).—This disease displays a familial tendency and is probably con- 
genital ; occasionally it is hereditary. Consanguinity of parents has been noted 
in several cases, even in 20°5 per cent of 112 published cases (Nussey, 1938). It 
has been met with at all ages from foetal life to 75 years. The severity and course 
of the condition vary considerably ; in fact two types have been described, the 
benign and the malignant. In a well-marked case the formation of abnormally 
dense bone continues—if the patient survives—till growth ceases: the condition 
then apparently remains stationary. There may be intermissions, remissions, and 
even complete cessation of the developmental error ai an earlier date. The chief 
features of the syndrome are abnormal density of most of the skeleton, anemia, 
which may be severe and fatal, and optic atrophy. 

The bones usually resemble marble, but may be more chalky and fragile. 
Fragility of the bones does not appear to be a striking feature, though spontaneous 
fractures are undoubtedly seen in some cases. Dwarfism is a feature of some. 
Hydrocephalus, proptosis, and enlargement of the liver, spleen, and lymph- 
glands may occur. Other cranial nerves besides the optic may be involved. 
Calcinosis in the dural folds, ligaments, kidneys, vessels, etc., may be present. As 
seen in films, the extent to which the bones are affected varies considerably 
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(Figs. 29, 30). The whole of a bone may be uniformly dense and completely 
structureless. According to Brailsford (1934), with hard rays closely packed 
transverse striations may be made out. There may be less dense areas in the 
sclerosed bones: transverse bands of denser and less dense bone may alternate. 
This is often well seen in the ilia, where the alternating bands are parallel to the 
crests. In the long bones, as a rule, the metaphyses are more affected than the 
shafts, and are commonly enlarged or clubbed, the enlargement ending abruptly 
at the junction with the diaphysis. Occasionally the reverse holds good, the 
diaphyses being the more affected, while the metaphyses are less dense and either 
normal in shape or clubbed (Ellis, 1934). Apart from this clubbing the shape of 


Fic. 29.—Generalized osteopetrosis. Girl, 7 years, showing almost uniform increased density of all 
bones 7. the ilia, which show alternating bands of different density parallel to crests. Note the 
clubbing of the femoral metaphyses. (Under care of Mr. Aitken.) 


the bones is unaffected. -The epiphyses are affected. The vertebral bodies, if 
not uniformly dense, usually present two horizontal bands of dense bone above 
and below, with a less dense band between them. The carpal and tarsal bones, 
though sometimes universally dense, commonly show a dense centre surrounded 
by clearer bone, or the reverse may be seen. Alternating concentric rings of dense 
and clear bones are not uncommon. The phalanges are commonly much less 
affected than the rest of the skeleton, and show a dense band in the metaphysis 
(Fig. 31). In the milder cases these bands in the phalanges are a striking feature, 
and are not unlike those that may result from absorption of lead, phosphorus, or 
bismuth. The skull shows the expected degree of density, which is particularly 
marked at the base. The sinuses are invisible. The pituitary fossa is usually 
rather small, and the posterior clinoid processes are thick and clubbed. The 
mandible commonly escapes, but the maxilla may be affected. The teeth are 
prone to decay. 
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The anemia, which does not necessarily correspond to the apparent severity 
of the bone changes, and which is usually of the leuco-erythroblastic type but may 
be pernicious, is a source of real danger. Some cases, however, in spite of wide- 
spread petrosis, live to adult life, and a few even to old age. Blood examinations, 
apart from the anemia, reveal nothing of importance. The calcium reading may 
be raised, but is usually normal; the phosphorus is normal, while the plasma 
phosphatase we have also found to be normal in amount. 


Fic. 31.—Generalized osteopetrosis. Girl, 6 years. 
; : ; Less severe case. No optic atrophy, and only. mild 

Fic. 30.—Generalized osteopetrosis. Girl, 2} years. anemia. Note circular band of dense bone in larger 
Optic atrophy present. Less advanced case, architec- _ carpal bones, and incomplete dense bands in phalanges, 


ture of bones being visible to some extent. ‘Clubbing’ mot adjacent to epiphysial lines. Condition shows 
is marked. Broad bands of less petrosed bone are seen _ distinct tendency towards the normal during past year 
in ilia and long bones. (Dr. Verco’s case.) or so of growth. (Under care of Sir Henry Canvas.) 


As to the histology, McCune and Bradley (1934) summarize the results of 16 
reports in the literature as follows: the essential changes are three—namely, 
increase in the number and thickness of the trabecule, hypercalcification of 
cartilage with persistence of nodules of calcified cartilage in the zone of newly 
formed trabeculz, and lastly fibrosis of the marrow. Laubmann (1935) emphasizes 
the fibrous degeneration of the marrow. The reduced hemopoietic function of 
the marrow is, therefore, not only the result of reduction in its quantity, but also 
in its quality. It seems possible that the presence in excess or comparative absence 
of these fibrotic changes, rather than the mere quantity of the marrow, determines 
the relative malignancy or benignancy of the disease in different cases. Beyond 
the presence of hypercalcified cartilage we can find little to support our suspicion 
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that actual hypercalcification of the bone is present in addition to sclerosis. Alter 
and his associates (1931), it is true, report excessive calcification of osteoid tissue. 
Lightwood (1932), in his case of general calcinosis, in addition to osteopetrosis 
found the bone trabecule encrusted with a thick layer of calcium, and in addition 
a few small deposits of calcium in the marrow spaces. It should be noted that 
the bones in this case differ in some respects from those usually seen in Albers- 
Schénberg’s disease, notably in the absence of ‘ clubbing’. 

We are indebted to Dr. W. G. Barnard for the opportunity of examining 
sections from two cases, both, curiously enough, elderly women. One of these, 
who died at the age of 75, we had seen a few years before her death (Fig. 32). 
It was an advanced case, the femur on section showing practically solid bone 
(Fig. 23). Under the microscope a number of concentric layers of bone around 
vessels, in many cases obliterated, in others not, are seen embedded in a mass of 


Fic. 32.—Generalized osteopetrosis. Woman, 73 years. Fic. 33.—Generalized -osteopetrosis. Cross- 
Advanced case, yet lived to 75. No oe atrophy. Old section. of femur from case seen in Fig. 32. 
ununited fracture of femoral neck. (Under care of Dr. Medullary cavity practically obliterated. Dark 
W. J. Gill.) area to left is an artefact. (By courtesy of Dr. 

W. G. Barnard.) 


irregular bone. The sections suggest that the bone has, to a large extent, been 
deposited in successive layers, as if there had been remissions or intermissions in 
the disease (Fig. 34). There is no sign, at this late stage at any rate, of fibrosis 
of the marrow. The second case, a woman of 63, shows a much earlier stage, 
with a diffuse fibro-cellular infiltration of the marrow (Fig. 35). In this case 
the final stages were complicated by a leukemia which proved fatal. 

Chemical analysis gives us no help since, as might be expected, the results 
are usually within normal limits. 

The cause of this condition is unknown, but the suggestion which seems to 
be favoured recently is that it is due to chronic hyperparathyroidism. The only 
case in which a definite parathyroid tumour was found post mortem is that reported 
by Péhu, Policard, and Dufourt (1931), who regarded the parathyroid enlargement 
as a secondary and defensive hypertrophy. Dupont (1930), as Ellis notes in an 
excellent résumé, relying on this case, and the presence of clear areas in the dense 
bone, a point also referred to by others, concluded that hyperparathyroidism must 
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be the cause. Cameron (1936) supports this idea. Some experiments on rats 
carried out by Selye (1932) and Pugsley (1932) are of interest in this connection. 
The former injected large but sublethal doses of concentrated extract of parathyroid 
over prolonged periods, and found that the effects on the skeleton appeared in two 
stages. In the first stage fibrosis of the marrow occurred, with the appearance 
of numerous osteoclasts. Decalcification of the bones took place, with deposits 
of calcareous matter in various organs. The bones resembled those affected by 
generalized osteitis fibrosa. After a time, however, the rats developed an increas- 
ing degree of tolerance to the parathyroid principle, and the second stage set in. 
The osteoclasts were replaced by numerous osteoblasts, decalcification ceased, 
and might even be replaced by deposition ee bone, so that the final picture 
suggested ‘ marble bones ’. 


Fic. 34.—Generalized osteopetrosis. Microscopical Fic. 35.—Generalized osteopetrosis. Woman, 63 
‘section of femur seen in Fig. 33. Note concentric years. Milder case than Figs. 32-34. Died eventually 
layers of bone around the vessels, some of which seem ofleukemia. Section of femur, showing diffuse fibrosis 
to be obliterated. (By courtesy of Dr. W. G. a of marrow. (By — of Dr. W. G. Barnard.) 


Pugsley, in parallel investigations, found that the initial rises in the blood- 
calcium and the calcium excretion were followed by a fall to or below normal 
figures. Selye further showed that with very small doses the first stage is omitted, 
and very soon the osteoblasts become larger and more numerous, and bone 
apposition is stimulated. Taylor (1935), using rabbits, found that injection of 
parathormone with a low-calcium diet resulted in simple decalcification, while 
with a high-calcium diet lesions like osteitis fibrosa occurred. Ellis (1934), in the 
hope of mobilizing some of the excess of calcium in the bones, gave substantial 
daily injections of parathyroid hormone to two brothers suffering from osteo- 
petrosis. He found, however, that these boys acquired an immunity, as did the 
rats, and the early hypercalcemia was followed, after ten to nineteen days, by a 
rapid fall in the serum calcium. For fear of aggravating rather than diminishing 
the petrosis, the injections were stopped. He found, however, that the immunity 
disappeared within eighteen days, when a second series of injections produced 
results precisely similar to those observed during the first. It is well recognized 
that severe overdosage with vitamin D leads to hypercalcemia and calcinosis. 
Experimentally, vitamin D given in large doses to very young animals leads to bone 
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absorption with spontaneous fractures, while smaller doses of course favour the 
deposition of calcium, the cortex becoming thicker and denser (Selye, 1928, 1929). 
Macroscopically the effects of overdosing with vitamin D and _ parathyroid 
respectively are similar, but microscopically they differ widely, for with vitamin D 
the number of osteoblasts and osteoclasts remains normal, while the marrow, be 
it noted, is of the lymphoid type and not fibrotic (Selye, 1932). The formation 
of osteoid tissue, which also occurs, may be only compensatory, as Cameron 
suggests. 

Before leaving the subject of marble bones, reference may be made to a some- 
what similar condition found in certain parts of the world. Moller and Gudjonsson 
(1932) called attention to a form of osteopetrosis met with in those working in 
cryolite, a compound of fluorine, sodium, and 
aluminium, while Spéder (1936) found the same 
condition in those living in the phosphatic zones 
of Morocco and certain other countries (Figs. 
36, 37). A similar change in the skeleton was 


Fics. 36, 37.—Osteopetrosis due to prolonged injection of fluoride of calcium (“‘Darmous”’), (After Spéder). 


found in animals inhabiting the same regions—giving rise to the so-called 
“Darmous animal”. The condition is said to be due to the ingestion of fluoride 
of calcium, and to have no relation to parathyroid dysfunction. Both diffuse 
sclerosis and cortical thickening or subperiosteal new-bone formation are seen. 
When the affection has progressed sufficiently, the X-ray appearance of at least 
some of the bones, e.g., the pelvis and vertebrz, closely simulates ‘ marble bones ’ 
the outline of the bones, however, is more fluffy, while the proximal portions of the 
limbs seemed to be more affected than the distal. Some of the radiographs are 
suggestive of melorheostosis. Troubles with the teeth and jaws are common. 
Later the arteries become calcareous. The bones in this condition might be 
regarded, perhaps, as semi-fossilized. 

Leontiasis Ossea.—lIn its diffuse osteitic form, lecutinnis ossea is, as Lawford 
Knaggs showed (1923), nothing more than diffuse fibrosis of bone. The hyper- 
ostotic thickenings, which may cast a very dense shadow in an X-ray film, consist 
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of a fine-mesh cancellous bone of the woven type, the spaces in which are filled 
with a cellular fibrous tissue similar to that seen in the fibrosis cases mentioned 
above (Fig. 38). see eons soft and vascular in. appearance on section in the 
or early stages, the bone becomes harder and 
denser as time goes on. 

Osteopoikilosis.—Another condition 
of interest reported by Albers-Schénberg 
(1915) and called by him osteopathia 
condensans disseminata, and now more 
commonly referred to as osteopoikilosis 
(Ledoux-Lebard, Chabaneix, and Dessane 
f 1916), must be briefly referred to. This 
» is characterized by the presence of dense 
spots usually in large numbers, in the long 
and short bones (Figs. 39, 40). The skull, 
ribs, and vertebre are alone almost exempt. 
The spots, which may be very numerous, 
x, pias are round, oval, or lanceolate, with their 
Fic. 38.—Leontiasis. Section, showing diffuse long. axes parallel to the long axis of 
reno Done: (By courtesy of Dr. I. M- the bone. They are usually of uniform 
density, but may have relatively clear 
centres. They are seen mostly towards the ends of the bones, in the epiphyses 
more than the diaphyses, and only rarely in the shafts. They seem to be permanent 
as a rule, and adult cases have been watched as long as seven years without change 
(Nichols and Shiflett, 1934). Occasionally, however, they may enlarge, coalesce, 
or disappear, particularly in the growing child. The appearance of new spots 
has been observed. Heredity plays a part, and the condition may be familial. 
Only some 30 odd cases have been reported (Petersen, 1936). Giving rise to no 
symptoms, the spots are discovered by chance. On section of an affected bone 
the spots appear as homogenous, greyish-white areas like small osteomata. Schmorl 
(1931) found they consisted of numerous closely packed trabeculz, the lamelle 
lying mostly in a longitudinal direction. No fibrosis of the marrow was noted. 
Curiously enough, however, again in this affection we find an occasional association 
with skin lesions of a fibrotic nature, since four observers report disseminated 
lenticular dermatofibrositis as present in their cases—Buschke and Ollendorf 

(1928), Ollendorf-Curth (1934), Windholz (1932, 1933), and Svab (1932). 
Osteitis Deformans.—Osteitis deformans, as is well known, is characterized 
histologically by replacement of bone by fibrous tissue, with or without cystic 
degeneration, combined with a considerable degree of new-bone formation. The 
fibrous tissue is less dense, and more myxomatous looking than that seen in diffuse 
fibrosis of bone, while it may be extremely vascular (Fig. 41). The formation 
of osteoclasts is said to reach its maximum-»in this condition. Knaggs (1926) 
called attention to the special frequency with which curvilinear markings are seen 
in the trabeculz, these lines indicating the junction of separate and successive 
deposits of bone. In this condition, as in others in which fibrosis of the marrow 
is a prominent feature, we find the X-ray picture may reveal either decreased or 
increased density, and not uncommonly a combination of the two. It is usually 
said that decreased density is seen in the early stage, and increased density only 
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Fic. 39.—Osteopoikilosis. Male, 20 years. No symptoms. Characteristic appearance. Dense 
spots ~ all bones. Note marked reduction in numbers in femoral shafts. (Under care of Major-Gen. 
est. 


Fic. 40.—Osteopoikilosis. Same case as Fig. 39. Widespread distribution of dense spots, 
except in shafts of long bones. 
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later when the sclerosis is advanced. Though this may be true of some cases, we 
are convinced it is not true of all. Some cases seem to show increased density 
from the start, with little or no enlargement of the bone: in such cases there has 
been no call for compensatory new-bone 
formation on the surface. 
Radiologically the changes in Paget’s 
disease are of three types: (1) Honey- 
combed type, with or without obvious 
cyst formation; (2) Striated type; (3) 
Dense type, the bone being either of 
uniform density or mottled. The type of 
change seen in any particular case seems 
* . to be determined early in the course of 
the disease, and may still be apparent 
after several years. The mottled type of 
increased density is commonly seen in 
the skull. For some unknown reason the 
jaws are rarely affected. The type of 
ci : change is not necessarily the same in all 
out the section. or mildly cystic type, with considerable 
enlargement and deformity of the affected 
bone, is undoubtedly the commonest change. Occasionally, however, the picture 
may suggest a cyst so strongly that difficulties in diagnosis may arise. A striking 
example is provided by a man of 52, whose films were brought to our notice by 
Dr. Parkes Weber. The upper end of the left fibula shows a cystic enlargement 
not in the least suggestive of Paget’s disease, the rest of that bone and the corres- 
ponding tibia being normal (Fig. 42). The right tibia, however, shows unmistakable 
‘ Paget ’, while the skull and several other bones also show typical changes. The 
dense type is not uncommonly seen in the vertebre. Uniform increased density Y 
_ Of one or more vertebral bodies is almost invariably due to Paget’s disease. An 
irregular or interrupted distribution is not uncommon in the spine. In a woman 
of 56, with other evidence of Paget’s disease, the dense bodies were the 6th, 8th, 
roth, and 11th dorsal, and the 1st lumbar, the other vertebre being almost normal 
(Fig. 43). After a two years’ interval new films showed an almost identical 
picture. 

Though the serum calcium is normal in amount, the excretion, according to 
Donald Hunter (1935), is increased in more than 80 per cent of the cases. 
The plasma phosphatase is invariably high. Removal of parathyroids has no 
effect (Snapper, 1930). 

There are two further points about this disease which seem worthy of con- 
sideration, as they appear to be in doubt: one is the incidence of the disease, and 
the other the frequency of sarcomatous change in a bone affected by Paget’s 
disease. Inquiries among the leading radiologists of London have, with but one 
exception, confirmed our view that osteitis deformans is much more common than 
is generally said to be the case, while the frequency of sarcomatous change has 
been much exaggerated. 

Secondary Growths.—Finally, a word about secondary growths in the bone 
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causing increased rather than decreased density. oo (1934) distinguishes, 
- radiologically, four types of bone metastases :— 
1. Osteolytic without bone reaction (breast or hypernephroma). 
2. Cyst-like, with formation of surrounding shell (hypernephroma or thyroid). 


Fig. 43 


Fig. 42 


Fic. 42.—Osteitis deformans. Male, 52 years. Upper end of left fibula shows ‘cystic type’ of 
change. Diagnosis determined by characteristic changes in right tibia and femur, and in many other 


bones. (By courtesy of Dr. Parkes Weber.) 
* Dense type’ of change, without enlargement, 


Fic. 43.—Osteitis deformans. Woman, 56 years. 
affecting some vertebral bodies. Note the interrupted distribution and the uniform density of affected 


bodies. Diagnosis confirmed by typical changes in other bones. 


3. ‘ Piebald’ or Pagetoid (breast or prostate). 


4. Purely osteoplastic (prostate). 
In the last there is greatly increased density, a condition which Parkes Weber 


(1935) calls ‘secondary marble bones’. These, on section, are not unlike leontiasis, 
except that the innumerable small spaces in the fine-mesh new-formed bone are 
filled by malignant growth instead of fibrous marrow. 
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CONCLUSION 


We have called attention to the fact that fibrosis of the marrow is present in 
a considerable number of conditions, usually regarded as distinct clinical entities, 
and which are associated with alterations in the density of the bones, either in the 
direction of osteoporosis or of osteopetrosis. Both of these changes may be 
present in a single case, even in a single bone, there being a tendency in many cases 
for an initial osteoporosis to be replaced by increased density. We have suggested 
that the type of ‘ marble bones’ with a limited distribution, generally known at 
the present time as melorheostosis, is really a particular type of diffuse fibrosis of 
bone. We have shown that there is some evidence that generalized osteopetrosis, 
or Albers-Schénberg’s disease, may have a similar pathology. The occasional 
association of skin lesions, usually of a fibrotic nature, with multiple bone changes 
has been commented upon. 

In discussing the aetiology of sles more obscure affections, we have referred in 
particular to the possibility that the parathyroids may be responsible, partly or 
entirely, for such diverse conditions as renal rickets and ‘ marble bones’, as well 
as for the fibrocystic changes in the skeleton known to be due to hyper- 
parathyroidism. 

If our observations, imperfect as they are, serve as a stimulus to others, 
particularly the younger members of the profession, to attempt the solution of the 
many questions, aetiological and pathological, still awaiting investigation in con- 
nection with this group of bone conditions, we shall feel that at least we have 
succeeded in one object which was ever in the mind of him whose memory we 
desire to honour. 

We wish to express our great indebtedness to the many colleagues and friends, 
too numerous to mention individually, who have placed their cases and valuable 
material at our disposal. We owe a particular debt of gratitude to Dr. L. M. 
Hawksley for much help and advice with regard to the histology, and to Mr. Derek 
Martin for his skill and care in preparing the microphotographs. 
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IMPROVED SPINAL ANALGESIA 
By GRAHAM MACPHERSON, 


- EVER since its inception more than half a century ago spinal analgesia has given 
rise to controversial opinions, perhaps more numerous than any other subject 
~ connected with the administration of anesthetics. It has been my privilege during 
the latter nine months of 1937 to obtain abundant experience in the production of 
analgesia by the thecal injection of I-1500 percaine solution, and I feel compelled 
to associate myself with those surgeons who so ardently advocate its wider adoption. 

For the purpose of this dissertation 513 cases have been studied. The 
investigation has been carried out at the Anlaby Road Hospital, Hull, and the 
records from which the material about to be reviewed has been drawn are of 
patients operated upon by Mr. Corbett or by myself. In all, 513 operations under 
spinal anesthesia were performed at the Hospital during April to December, 
1937, while a general anesthetic was used 305 times; in short, 63 per cent of 
our cases were treated in the former manner. It has been excluded only in those 
cases where operations above the diaphragm have been performed, in very short 
cases, and in cases where some very definite contra-indication has prohibited its 
employment. 

After careful consideration of the various substances in common use for the 
production of analgesia by injection into the spinal subarachnoid space, percaine 
was chosen in the Anlaby Road Hospital for reasons which will be elaborated 
later in this paper. I have previously had experience of surgical operations under 
neocaine, spinocain, and stovaine, but in none have I felt so free from anxiety as 
in those cases where percaine was used. 

Pharmacologically, percaine, discoverd by Keischer in 1929 and introduced 
to the profession as the ideal drug for spinal analgesia by Howard Jones in 1931, 
is the hydrochloride of a-butyloxycinchoninic acid diethylethylenediamide, and 
belongs to a group of substances never previously used in anesthesia. It forms 
colourless, odourless, tasteless crystals which conglomerate at 90° and liquefy at 
97°. Readily soluble in either alcohol or water, it forms a neutral solution. 

It must mot come in contact with alkalis or tap water, or with anything con- 
taining soda or bicarbonate of soda, otherwise cloudiness becomes apparent owing 
to precipitation of the percaine base. It must, therefore, never be used unless 
the solution is perfectly clear. Percaine solutions may be sterilized by boiling 
frequently without deterioration. 

It is active and efficient in extreme dilution, and though in its crystalline state 
it is more toxic than the other analgesics, in its diluted state it becomes very much 
less so. To abolish the rabbit’s corneal reflex within 5 minutes, a 1-50,000 solu- 
tion of percaine is sufficient, while a I-1000 cocaine solution is required. 

Percaine is rapidly eliminated and detoxicated by the body. Bond and Bloom! 
injected one half of the minimal lethal dose of percaine intravenously into dogs 
at intervals of 10 minutes. Each injection was followed by characteristic tremors, 
convulsions, and dyspnoea, which, however, rapidly subsided. By thus dividing 
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the dose, dogs were able to stand two or three times a lethal dose administered 
within one hour, showing the power of the dog’s body to eliminate or detoxicate 
percaine rapidly. 

Percaine for spinal injection is marketed in three forms, but only one is in 
common use, and it is with this preparation that this paper deals—namely, percaine 
solution, I-1500 in 4 per cent saline, made up without adrenaline, and packed 
in 20-c.c. ampoules. This is a truly hypobaric solution, with specific gravity of 
10034, and is by far the most popular form. (In speaking of percaine in the 
succeeding pages, it will be to this solution that reference is made.) 

Although percaine is the only truly hypobaric spinal analgesic known, many 
and varied have been the substances used in conjunction with other analgesic drugs — 
to make the resulting solutions hypobaric or hyperbaric. Alcohol and gliadin have 
been the chief agents used to lighten the solutions, glucose to make them hyper- 
baric, and glycerin to limit diffusion. According to Langton Hewer, however, 
these mixtures dissociate almost at once on being injected into the subarachnoid 
space, and, in particular, the drugs combined with alcohol or gliadin resume their 
hyperbaric state almost immediately. For this reason such combinations must 
be considered not only useless, but dangerous. Strychnine, too, is recommended 
as a means of prohibiting an extensive and dangerous motor paralysis, and was 
introduced by Jonnesco? for this purpose. Now by many authorities it is considered 
undesirable, and certainly cannot have any beneficial effects. 

Satisfactory results in spinal analgesia with percaine can be obtained only by 
the most rigid attention to technique. No one technique is universally applicable 
to all cases, and in my own work three different methods are used. Their des- 
criptions are now given in detail in the hope that those practising spinal analgesia 


with percaine may find them of value. 


TECHNIQUE 
The administration does not merely limit itself to the injection of the drug 5 
we must prepare our patient and our materials accurately and take great care in © 
the immediate post-operative stage. The technique may therefore be sub- 
divided into three parts for the purpose of description: (1) The preparation of 
the patient; (2) The preparation of instruments and material ; @) The injection 
of = hypobaric percaine solution. 

. The Preparation and Care of the Patient.—In nella ‘ list? cases 
the sade of the patient as well as the area to be operated upon is thoroughly washed 
and treated with surgical spirit on the day previous to operation. It is then 
covered with a sterile towel, which is carefully secured in position. On the evening 
before, a mild aperient is given. The following morning a rectal wash-out is 
administered and only the minimum of fluid and light food is given. (This 
technique is naturally modified in certain conditions and is not applicable in acute 
emergency cases.) Thirty minutes before coming to the table, morphine, } gr., 
combined with hyoscine, 1}5 gf., is injected hypodermically unless there is some 
definite contra-indication to this premedication. The ears are lightly plugged with 
cotton wool, the eyesight obscured, and a further hypodermic praia this time 
of ephedrine, 4 gr., is given 15 minutes later. 

Before introducing the analgesic the back of the patient is again prepared 


with surgical spirit. Throughout the operation a senior nurse is deputed to stand 
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at the head. of the table and watch the patient, who is made as comfortable as 
possible in the position in which the operation is being performed. All manipula- 
tions are carried out gently and any discomfort to the patient noted. Should the 
subject under treatment complain of thirst, a swab wet with water or dilute brandy 
is placed between his lips. If nausea is complained of, manipulations are sus- 
pended for a few. minutes and the head lowered a little, the patient being at the 
same time reassured. Any diminution in the quality of the pulse is noted, 
reported, and, if necessary, treated with coramine or icarol. 

The operation having been completed, the patient is returned to the ward 
on a special trolley which keeps the. head slightly lower than the trunk, and on 
being transferred to bed, the foot of the bed is raised for about three hours on 
8-in. blocks. After this, unless headache or faintness are experienced, the bed is 
lowered to the horizontal, but the patient is allowed no pillows for a further 12 to 
24 hours, except in patients where Fowler’s position is necessary. Unless contra- 
indicated by the nature of the operation, sips of water are allowed at once, and 
usually no complaints as to discomfort are received. 

2. The Preparation of Instruments and Material.—On the day preceding 
operation the 20-c.c. ampoules of. Hypobaric Percaine Ciba as supplied by the 
makers are sterilized by boiling and stored in methylated spirit. The hypodermic 
and lumbar-puncture needles are sterilized by being constantly immersed in spirit, 
while syringes of 20-c.c. and I-c.c. capacity and a file are treated immediately 
before operation by boiling for at least 20 minutes. Swabs, dressings, etc., are 
sterilized in drums in the usual way. 

Before placing the instruments and ampoules on the sterile table. or Stand, 
each is washed by the theatre sister in sterile distilled water at a temperature of 
103° to 104° F., to which a few drops of dilute hydrochloric acid have been added 
to precipitate any soda or alkali which may be in it and prove harmful to the 
percaine. The ampoule of percaine is now opened by filing across its neck, and 
the I-c.c. syringe filled, fitted with a fine hypodermic needle, and placed with 
swabs in a sterile receiver on the table. The 20-c.c. syringe is filled with the 
remaining percaine and laid aside, along with a selection of lumbar-puncture needles 
and stylets, in a similar receptacle on the table which also contains more swabs, — 
sterile towels, and swab holders, in which swabs soaked in spirit have been fixed. © 

3. The Injection of Percaine.—For this operation the patient-is placed 
in one of three positions, depending on the particular part of the body to be 
operated upon, which I will refer to here as the sitting position, the ventral posi- 
tion, and the lateral position, each of which has its own particular merits, advantages, 
and indications for use. 

a. Sitting Position —This is a modification of Etherington Wilson’s technique* 
evolved. by us in Hull, and is the position favoured in the vast majority of cases. 
The patient is brought to the table with his ears closed and his sight 
obscured. He is now asked and helped by. a nurse to sit up. The bed-jacket, 
which buttons down the back, is undone and folded forwards while the sterile 
dressing is removed from the lower dorsal and lumbar spine. The patient’s back 
is gently arched by the nurse and the patient himself is asked to try and grasp his 
ankles, thus opening up the intervals’ between the spinous processes of the vertebrz. 

The operator (whether anesthetist or surgeon) has now cleansed his hands 
thoroughly in accordance with the requirements for all surgical operations, and 
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having donned cap and mask, but no gloves, proceeds to clean the patient’s back 
once more with a spirit swab in a holder from the table (Fig. 44). The skin area to 
be sterilized comprises all the lower thoracic, lumbar, and upper sacral vertebre, and 
extends laterally to include the iliac crests. A sterile towel is now laid across the 
table and rests against the back of the patient, extending to just above the crests of 
the ilium. Palpation determines the 4th lumbar spine, and through the towel a 
small impression is made with the finger nail about half an inch above the spine. 
By counting up or down from this level the desired intervertebral space can be 


Fic. 44.—Cleaning the patient’s back with a spirit Fic. 45.—The intradermal injection, using the l-c.c. 
swab on a holder. syringe. 


marked and the towel is then allowed to slide down just to expose the impression 
of the nail edge. 

Picking up the I-c.c. syringe, an intradermal injection is made with a fine hypo- 
dermic needle in the required space (Fig. 45). The needle is then pushed deeper 
through the ligaments and infiltration of these tissues is also obtained. To produce 
satisfactory local anesthesia 1 c.c. is quite sufficient. The small syringe and needle 
are withdrawn and a lumbar puncture needle of small bore and containing a stylet 
is introduced along the same line in a slightly upward direction (Fig. 46). On 
reaching the dura mater the needle has to be pushed a little more firmly to be 
made to pierce it, and the stylet is then withdrawn. Sometimes cerebrospinal 
fluid will escape at this stage if dura and arachnoid be close together, but usually 
the needle has to be pushed about one millimetre farther before the fluid escapes 
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freely. The needle is then twisted round to make sure that the point is completely 
in the subarachnoid space and that the liquor spinalis, which usually escapes at the 
rate of about one drop per second, is perfectly clear. About 2 c.c. are allowed to 
escape whilst the 20-c.c. syringe containing the percaine is picked up and fitted to 
the needle. An injection of 10-13 c.c. is given at the rate of I c.c. per second ; 
no barbotage is employed. The nurse who has been arching the patient’s back 
now counts out 5, 10, 15, 20 seconds, etc., until a pre-arranged time has elapsed. 
In our cases this never exceeds 30 seconds. As soon as the necessary time has 


Fic. 46.—The injection into the spinal canal, using the 20-c.c. syringe, the needle being 
inserted along the same line as the intradermal injection. 


passed the syringe and needle are withdrawn together and the patient is slid back 
into the supine position by the nurse. According to the field of operation the 
table is tilted into almost any angle, from a 5° Trendelenburg position to one of 60°. 
Whilst the surgeon re-cleanses his hands and puts on gown and gloves, the 
field of operation is prepared and the patient made as comfortable as possible on 
the table. 
This technique differs from that described by Wilson in 1935 in several 
i. The dose of percaine required is smaller. 
. I have found it unnecessary to keep the patient sitting up for as long as 
Wilson to produce the same degree of anesthesia. 
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iii. The syringe and needle are not withdrawn until the patient is about to 
lie down again. 
iv. I have found it safe and satisfactory to vary the level of my injection. . 
v. I have not made a practice of placing the patient in a 15° Trendelenburg 
position in every case. 


Fic. 48.—Making the injection with the patient in the ventral position. 


b. Ventral Position —The ventral position is a modification of that suggested 
by the late Howard Jones. The patient is placed on the table in the prone posi- 
tion and the lower part of the table is dropped to an angle of about 30° from the 
horizontal. The headpiece is similarly dropped, and the patient arranged so that 
the 4th or 5th thoracic spine is at the summit of the curved back (Fig. 47). Pre- 
paration of the skin, local infiltration, and injection of the percaine into the sub- 
arachnoid space are carried out in a similar way to that described above (Fig. 48). 
The needle is withdrawn immediately after the drug has been injected. The 
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patient is maintained in this position for four minutes, after which he is turned 
into. the dorsal decubitus at about 5° Trendelenburg (Figs. 49, 50). The operation 
may then proceed at once. This technique has been reserved for deep operations 


Fic. 49.—Turning the patient into the dorsal decubitus position after an injection in the 
ventral position. 


H 
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- Fic. 50.—The patient in the dorsal decubitus position, with about 5° Trendelenburg. 


on the upper abdomen where in some cases pulling on the posterior peritoneum 
has caused discomfort when the former method has been employed. It has been 
found particularly useful in cases where the common bile-duct has been explored 
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and in Polya gastrectomies. It is not necessary for such cases as perforated pre- 
pyloric or duodenal ulcer. The ventral technique employed by me again differs 
from Howard Jones’s method in several respects :— 
i. Much smaller injections are used and Jones’s formula for calculating the 
dose is ignored, as more percaine than necessary is administered when: the formula 
is used. 

ii. The level of injection is varied, but as only upper and occasionally mid- 
abdominal analgesia is required, an upper lumbar segpehempneetss space, or even a 
lower dorsal one, is s usually preferred. 


Fic. 51.—The lateral. position. sty Fic. 52.—Making an injection with the patient in 
; the lateral position. 


- iii. The injection is made by me with the patient already in the ventral posi- 
tion, ‘Widesis Jones used to inject in the — lateral position and then turn the 
patient. 

iv. Four minutes in the ventral position has been found quite sufficient to 
procure analgesia. 

c. Lateral Position —The position has been reserved in our hospital 
for inferior extremity cases or for cases in which a stiff hip or similar deformity 
prohibits the use of the sitting posture (Figs. 51, 52). Harris and Rink® recently 
published some results they had obtained using the lateral position. It had been 
their aim to anzsthetize a section of either the right or left half of the body by 
making their injections in either the right or left lateral position. They found 
this technique useful for nephrectomy and operations on the lower extremity, but 
in the cases they publish they injected between 14 and 18 c.c. They claim that 
by obtaining hemi-anesthesia there is a smaller drop in blood-pressure, and in 
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the feeble and toxic this method has a great deal to recommend it. This technique 
has to my mind one overwhelming disadvantage—namely, that unless the operation 
can be performed in the lateral position the patient must be left for at least 30 
minutes until the percaine has fixed itself so that he may be turned into the desired 
position for operation. 


CLINICAL RESULTS 


To review the results published by exponents of spinal anesthesia since its 
inception half a century ago would be an immense and unprofitable task. Claims 
of successful results have been made from its earliest users until the present time, 
but it has only been within recent years that the excellent results asserted have been 
confirmed. The results obtained by me and set our below are as satisfactory as 
those published by other writers since the introduction of percaine, but to obtain 
this same degree of perfection I have rarely found it necessary to use such large 
quantities of the drug. 

Influence of Sex on Analgesia.—It was found in my cases that in the 
average woman a slightly smaller dose of the drug was required, and the length of 
time during which the sitting posture was maintained to produce a comparable 
area of analgesia was slightly less, than in males. It has been our routine practice 
to allow a multiple of 5 seconds to elapse in the sitting posture before asking the 
patient to lie back on the table. Had this not been so we should probably have 
made a difference of two or three seconds between the time allowed in males and 
females where the patient had been kept sitting up for 15 to 25 seconds after the 
injection. As it was, comparing patients of average build and stature, the varia- 
tions were found in all but upper abdominal cases—where the ventral position was 
usually preferred—to be so insignificant that no difference in time was made. A 
diminution of $ to I c.c., however, was frequently made in the dose in the case 
of women. The duration of anesthesia, the by-effects, and the after-effects, were 
in no way influenced by the sex of the patient. Where a little supplementary 
inhalation anesthesia was required, the preponderance of males over females was 
2 to 1, due I believe to men overcoming the effects of their premedication more 
rapidly than women. 

In the males the average dose used where the ventral position was employed 
was I1? c.c., in the women 11} c.c. The women therefore received on the average 
4 c.c. less than the men, but, as for a few weeks we employed the ventral position 
for the anzsthetization of prostatic cases, the site of injection among the males was 
frequently lower than that employed for the females. The injection was generally 
made between the Ist and 2nd lumbar spines, occasionally between the 2nd and 
3rd, or between the 12th thoracic and 1st lumbar. If we now exclude those injec- 
tions given below the level of the 3rd lumbar spine we still find that the average 
dose for the males was 11} c.c., i.e., } c.c. more than that given to female cases. 

In only a very few cases was the lateral position employed, and in these cases, 
as the dosage was small, no difference for the two sexes was noted. 

Duration of Anzsthesia.—Surgical anesthesia came on rapidly in my 
cases, and after injecting the anesthetic I only waited to ‘wash up’ again and 
clothe myself in gown and gloves before proceeding with the operation. The 
washing up in this second instance was not the same lengthy procedure as before 
giving the spinal, as now the hands were already considered free from infection. 
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I can with confidence, therefore, assert that a condition of surgical anesthesia 
existed within five minutes of the injection of the drug into the subarachnoid space. 
Two cases proved to be exceptions to this rule in my series of over 500 cases, and 
these patients required small quantities of chloroform at he beginning of their 
operations to allay their fears. 

Pantocaine alone of the other spinal analgesics siaieitdin percaine in this 
property, and Nabi® has found that analgesia is present in from I to 2 minutes when 
it is employed, but Bull and Esselstyn’ have reported 14 cases of respiratory failure 
with 2 operative deaths in a series of 606 cases where pantocaine was used. 

Great claims have been made for the duration of anesthesia with percaine, 
and for the most part I have found these substantially correct. We have found it 
possible to perform in one stage an abdomino-perineal resection of the rectum, 
which occupied 2 hours 40 minutes, under 12 c.c. of percaine, without any supple- 
mentary inhalation anesthesia. Only in a very small proportion of cases, 10 in all, 
have we found it necessary to administer any volatile anesthetic to our cases before 
finishing. This represents 2 per cent approximately. 

In 4 of these cases the position of the patient for a lengthy operation could 
not have been comfortable, and their restlessness towards the end which prompted 
us to administer a little chloroform was the result, I imagine, more of discomfort 
than of real pain. No such claim can be made for those cases which remained only 
very slightly or not at all in the Trendelenburg position, but here again the opera- 
tions were specially tedious ones, with traction on the posterior peritoneum, and 
at the time when a little general anesthetic was called for the morphine and hyoscine 
would be largely losing their effectiveness. Experience has now taught us the 
great advantage of infiltrating the posterior peritoneum with a little local anesthetic 
at the beginning of the operation in these lengthy cases, and universally good 
results are obtained where this supplementary measure is employed. 

Of course, the doses of percaine administered in our technique are considerably 
smaller than those used by other writers, and it is therefore quite conceivable that 
our analgesia will not be quite so lasting. I am of the opinion, however, that if 
it is thought that a case is going to be particularly tedious and prolonged, the 
hypodermic injection of a second dose of scopolamine, ;$5 gr., and morphia, } gr., 
is all that is required to give complete analgesia for 2} to 3 hours without in- 
creasing the dose of percaine. This second injection must, of course, be given 
not more than two hours after the first one, or 14 hours after the operation has 
commenced, otherwise the patient will be ‘ round’ before the second injection has 
time to act. 

The largest dose given to any of these 10 patients was 13 c.c., the smallest 
10} c.c. ; 5 were anesthetized in the sitting posture, 5 in the ventral position. There 
were 7 males and 3 females. As all had the same dose of morphine and scopolamine, 
it is not surprising to find a preponderance of males becoming restless before the 
end of the operation. 

In all these cases where inhalation anesthesia has been resorted to near the 
end, we have found that a few drops of chloroform placed on a mask at infrequent 
intervals have proved sufficient to allay the restlessness and keep the patient drowsy 
until the work has been completed by us. 

Many will challenge my choice of chloroform, but I have found the quantity 
required so small and the effect so satisfactory that I have been most pleased with 
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it. One realizes the many advantages of nitrous oxide and oxygen, but its adminis- 
tration demands the presence of a skilled anesthetist, who is not always available 
at a moment’s notice. 

Age Incidence.—The youngest case to whom I have administered a spinal 
analgesic was a boy of 13 years, who received an injection of 9 c.c. of percaine 
and was operated on with very successful results for acute appendicitis. Below 
this age I always prefer a general anesthetic, not because I consider a spinal too 
dangerous to life, but because I feel it might show itself in some psychic upset 
later on in life. At 15, 16, and 17 I have seen no psychic symptoms following 
its use. 

The most elderly in my series was a patient of 89 years who had an exploratory 
laparotomy done under a spinal. I consider that at this age, if surgery has to be 
undertaken, and local infiltration anesthesia is going to prove insufficient in itself, 
and if no definite ‘ contra-indications ’’ are present, one has an infinitely greater 
chance of meeting with a successful termination by operating under percaine than 
by using any form of inhalation anesthesia, even gas and oxygen. Our case pro- 
gressed satisfactorily, as have several others who have undergone operation when 
over 80 years, for conditions such as strangulated hernia. 

The average age of the patients in this series is 42-8 years. The average of 
the females’ ages is 41-4 years, whilst that of the men is 44-3 years. These figures 
show very little difference in the age incidence of the sexes coming to operation. 

The dosage has to be slightly varied according to age as well as to other 
factors, but for routine operative work from the age of 13 years upwards I can 
wish for no better results with open anesthesia or with any other form of spinal 
analgesic than those I have obtained with percaine. In adolescence and in 
advanced old age a smaller injection is ne than in young adults and in 
the healthy working middle-aged. 

A number of surgeons and anesthetists do not believe extreme youth to be a 
contra-indication to the use of spinal injections, and while I was at the Children’s 
Hospital in Edinburgh I saw neocaine being used to reduce congenital dislocations 
of the hip in children at the age of three years. This was very soon discontinued, 
however, although no calamity or collapse was ever noted. No one, I think, will 
deny that there must be an increased danger in injecting into such a small canal, 
and also the danger of imprinting on the child’s mind an occurrence which must 
be most alarming and unpleasant to it at that age. 

Extent of Anzsthesia.—As my patients were used for purposes of investi- 
gation, the same time in the sitting posture was not allowed in patients with 
similar complaints in all cases, nor was the same dosage always given, but with the 
experience gained from this work it is now possible for me to make some general 
suggestions as to dosage and the time allowed when the sitting posture is used. 

I would suggest to beginners that in low abdominal work and in para- 
umbilical surgery they should start with a slightly larger dose and time than that 
set out here, in order to ensure certain analgesia, but with increasing experience 
I am sure they will be able to diminish both the amount and the time allowed in 
the sitting posture to obtain results comparable to my own. It must be impressed 
on the reader that individual patients demand individual attention, and the dosage 
and time must be varied to a slight degree in accordance with the age, weight, 
stature, and condition of each individual patient. 
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The dosage which I now find so eminently satisfactory is given in the table 
below :— 
DosAGE FOR PERCAINE SPINAL ANALGESIA 


; LEVEL OF AMOUNT ANGLE OF TILT OF 
SITE OF OPERATION INJECTION - IN C.C. TABLE. ~ 
1. Perineum and buttock 4-5 or 3-4 10 Deep Trendelenburg 
Back of legs she at once 


Soles of feet 


. Back of thighs 3-4 _ 10-12 | Mid-Trendelenburg 
Outer and lateral aspect : at once 
of legs 


Inner side of foot 


3. Front and outer aspect 3-4 10-12 | 15° Trendelenburg 
of thighs at once 
Front and inner aspect 


of legs 


4. Inguinal region 3-4 or 2-3 10-12 | 15 seconds in sitting 
Herniotomy, etc. position 


5. Para-umbilical 2-3 12 20 seconds in sitting 
Appendicectomy position 
Abdominal gynz- 
cology 


6. Upper abdomen 2-3 or I-2 I2-13 | 25-30 seconds in sit- 
ting position 


In 4, 5, and 6 the table is tilted to only 5° Trendelenburg where the recumbent 
posture is assumed. For upper abdominal work the ventral position is in most 
cases desirable, but satisfactory results may be obtained by those experienced in 
the sitting posture. In using the ventral position the 4th or 5th dorsal spine must 
be the highest point in the back, as if analgesia extends upwards beyond this level 
paralysis of the cardiac accelerator fibres leaving from the Ist, 2nd, 3rd, and 4th 
dorsal segments will be paralysed. This height of anesthesia is quite sufficient 
to obtain adequate relaxation for upper abdominal surgery, and very few surgeons 
employ spinal anesthesia for thoracic work. Shields® in America is one who has 
done so, however, but he has found that in 20 per cent of his cases anesthesia has 
been inadequate, and has had to be supplemented with either local or general. He 
has limited his operations to low thorocoplasties and lobectomies for the most 
part, but, in the opinion of most, spinal anesthesia is not the anesthetic of choice 
in such cases. 

The extent of the anesthesia in a downward direction is not so easily determin- 
able, as it necessitates turning the patient to measure sensation in the lower lumbar 
and sacral segments. In a minority of my cases this was done, but the results 
are not recorded as no sequence of cases was possible. I found, however, that 
where a comparatively small dosage had been used in upper and mid-abdominal 
work, analgesia extended only as low as the 2nd and 3rd lumbar segment, but 
where a high Trendelenburg position had been adopted immediately after injec- 
tion of the percaine the coccygeal, sacral, and lower lumbar roots were entirely 
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anesthetic. For cases midway between these extremes the results were similarly 
in between those recorded. 

Finally, it must be remembered that a knowledge of the anatomy of the 
segmental distribution of nerves must always be borne in mind in administering 
these drugs. Slight variations in height of anesthesia will be observed where 
patients of similar stature have received the same dosage, and this can only be 
explained by the slight variations which occur in the specific gravity of the liquor 
spinalis, and which will alter the rate of ascent of the percaine solution. 

Roughly I have concluded that the percaine solution, in an average case, 
rises about one cord segment in every 4 seconds, with the patient in the sitting 
posture. 


OBSERVATIONS ON BLOOD-PRESSURE 


It is an established fact that one of the disadvantages of spinal analgesia lies 
in the inevitable fall in blood-pressure which is associated with its use where no 
measures are taken to combat this. Nowadays ephedrine or some similar drug is 
given by all those who practise this form of analgesia, and as already stated, all our 
cases have received ephedrine, 4 gr., 15 minutes before the injection of the percaine 
solution. 

I have found it both unnecessary and a source of worry to the patient to take 
blood-pressure readings at 10-minute intervals throughout the operation, and it 
is now my routine practice to take no blood-pressure measurements after the 
patient comes to the theatre in cases where the readings are normal before opera- 
tion. The senior nurse who looks after the well-being and comfort of the patient 
while the surgeon is at work, reports any diminution in the quality or volume of 
the pulse, and this receives attention at once, as detailed in a later section. The 
surgeon himself keeps a watchful eye on the subject of operation, but as long as 
no collapse makes itself apparent no effort is made to keep the pressure at its 
normal level. Lundy and Tuohy® have stated that they like to see a moderate fall 
in blood-pressure when spinal analgesia is employed, as this will prevent the rapid 
absorption of the drug into the blood-stream and prohibit nausea and vomiting. 

Bieter’? has shown that the fall in blood-pressure consequent upon the 
administration of spinal analgesics is due to four factors, of which the most import- 
ant is undoubtedly paralysis of the vasomotor nerves. It is accentuated by the 
muscular relaxation which causes a local decrease in the amount of blood in circu- 
lation, and by the smaller amount of oxygen in the blood, a about by dimin- 
ished respiratory excursions. 

In order to check the claims of others, I have obtained accurate blood-pressure 
figures in over 50 unselected cases, before and following the administration of 
percaine, and, for the purpose of comparing the results obtained with those found 
after the administration of an inhalation anesthetic, several cases of this kind have 
also been observed. It has been found that no appreciable difference is noted in 
blood-pressure readings after the administration of chloroform and ether, but in 
most of the cases a small drop is registered after percaine in spite of premedica- 
tion with ephedrine. The blood-pressure has been taken on admission to hospital, 
after the administration of morphine and hyoscine, but before the injection of 
percaine ; at the end of the operation, while the patient is still analgesic; and 
24 hours after operation. | 
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It has been found that a minute. drop sometimes occurs in both systolic and 
diastolic pressure after scopolamine and morphine, and it has also been ascertained 
that as a general rule even in the severest operation the pressure has returned to 
within 4 mm. of its pre-operative reading 24 hours after operation.. The fall after 
the administration of the percaine has varied considerably, but the highest drop 
recorded in my series in the systolic pressure has been one of 20 mm., while the 
greatest fall in diastolic pressure has measured 18 mm. 

Seven cases showed a rise of from 2 mm. to 10 mm. in the diastolic, otis of 
from 2 mm. to 8 mm. in the systolic, pressure following ephedrine and percaine. 
Of these 7 patients, 5 were males and 2 females. All were on the table for less 
than half an hour, with one exception, where a gastro-enterostomy occupying just 
over an hour was performed. The rise in blood-pressure at the end of operation 
was smaller in this patient than in the others, the readings having risen only 2 mm. 
in both systolic and diastolic levels. 

The difference in the readings before and after operation of the complete series 
of investigated cases showed an average fall of 7-3 mm. in the systolic pressure and 
of 6-9 mm. in the diastolic pressure. Excluding the cases in which a rise was 
observed, we find that in the remainder the average drop in systolic readings was 
9:25 mm., while the drop in diastolic measurement averaged 9:00 mm. Only 
40 per cent showed a fall in their systolic pressure of 10 mm. or more; the sex of 
the patient made no apparent difference in liability. 

As the duration of operation varied tremendously in the series under review 
—from 10 minutes to 3 hours and 25 minutes—the times at which the measure- 
ments of pressure were made do not correspond, but I think ‘these figures are 
sufficient to show that the average fall in blood-pressure where percaine preceded 
by ephedrine is used is not.excessive and is in no way alarming. The greatest 
fall—20 mm.—was recorded in a woman of 40 who had a total hysterectomy per- 
formed, whilst a rise of 8 mm. was CET in a woman } af 39 following dilatation 
and curettage. 

Even with premedication with vasopressor eine it is generally admitted that 
a small fall in blood-pressure is inevitable with spinal analgesic drugs. Nabi® 
has contested this, and in his work with pantocain L he claims to have recorded no 
single instance of decrease in the blood-pressure readings. Bradshaw!! has 
proved beyond all doubt that the cause of fall in blood-pressure is due to the 
paralysis of the vasomotor fibres. He experimented with animals which had been 
sympathectomized, and with normal animals as controls. In the former no drop 
in pressure was recorded with these drugs; in the controls the usual fall was 
observed. 

Many and varied have been the suggestions advanced to check or restore this 
fall. The routine use of ephedrine has by now been acclaimed essential, but it is 
in the rare case which continues to show a falling blood-pressure throughout the 
operation that anxiety has been caused. Ephedrine, after the paralysis of the 
vasomotor nerves has been accomplished, has proved of little value, and we have 
had to look to other drugs for assistance in these cases. Fortunately the cases are 
few and far between, but in readiness for an emergency one must have remedial 
measures close at hand. In a slight case the assumption of the Trendelenburg 
position is usually sufficient. Cotui considers a systolic pressure of 70 mm. of 
mercury to be the critical point at which vigorous treatment must be instituted. 
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Sebrechts!* has recommended the use of intravenous infusion of normal saline 
to combat a blood-pressure which continues to fall, and supplements this with an 
intramuscular injection of pituitrin. The amount of saline given should not exceed 
100 to 200 c.c. as there is already a capillary stasis and further fluids will merely 
serve to aggravate this state of affairs. Many condemn this suggestion, and I have 
never found its employment necessary. Hill*, too, is an advocate of intravenous 
salines to those who develop an abnormally low pressure on the operating table, 
and he has pointed out how specially useful this. method may be found in extremely 
toxic cases such as acute abdominal conditions. I agree that in cases where a great 
deal of the blood-volume may have been lost by the extravasation of fluid into the 
peritoneal cavity this method is scientific and should prove of great value, but I 
cannot agree with its routine adoption in all cases. Tovell'*, of the Mayo Clinic, 
has recently used benzedrine in the type of case mentioned above. He has found 
that in 31 cases he has been successful in arresting an alarming fall of blood-pressure 
by the inhalation of 0-2 c.c. of benzedrine in ol. lavend. and menthol. This sub- 
stance was introduced to us by Alles as a synthetic substitute for ephedrine, and 
though it cannot restore pressure to normal it has the effect of preventing a further 
fall. (The facts set out above are quoted in reference to spinal analgesics as a group, 
and not to percaine itself.) 

Like several of the American observers, I have found coramine as useful as 
any drug when a patient’s pulse shows diminishing volume and frequency. Its 
tonic effect on the heart has quickly caused an improvement in the quality of the 
pulse, and a patient, who had a short time before felt faint and sick, quickly regains 
his comfort and composure. One c.c. of coramine is injected hypodermically, 
though should the necessity arise it may be administered intravenously. 

A systolic blood-pressure reading of 100 mm. or less is considered by me the 
most definite contra-indication to the use of spinal analgesia. 


: BY-EFFECTS OF PERCAINE 

The incidence of ill effects experienced during operation in my cases has been 
extremely small. Three types of by-effect may be observed—namely, retching, 
vomiting, and a feeling of nausea; collapse and faintness ; and respiratory failure. 

Of these I have had experience only of the two former conditions. Among 
my series 5 patients showed some degree of cardiac collapse during operation, but 
in each case this was quickly rectified by the injection of 1 c.c. of coramine. In 
one of these cases, at the end of an operation for removal of the lumbar ganglionic 
chain, the patient’s pulse became poor and he complained of feeling very faint. 
He was quickly restored by the above measures, and six days later I administered 
a second spinal injection for suture of his abdominal wound, which had given way. 
This time no ill-effects whatever were observed, indicating, I think, that collapse 
in the first place may have been due more to the severity of the operation than to 
the toxic effect of the percaine. The other cases of mild collapse were all under- 
going prolonged abdominal operations. 

Retching was observed in 3 cases and was accompanied by a feeling of nausea. 
In no instance, however, was vomiting encountered as a result of percaine injection. 
In these cases, all middle-aged women, the retching came on about 15 minutes 
after the administration of the analgesic, and was due to the primary fall in blood- 
pressure consequent upon vasomotor paralysis, and an accompanying cerebral 
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anemia. These women were not undergoing the same tedious operations as the 
former group, and a few minutes in the Trendelenburg position, during which 
operations were suspended, served to restore them once more to comfort and ease 
of mind. 

Respiratory failure, in mild or severe form, was not seen in my work, but it has 
been reported by other observers using different spinal analgesics. It is treated 
by the administration of 100 per cent oxygen through an inhaler, or alternatively 
by 80 per cent oxygen in 20 per cent helium, which is much lighter than nitrogen 
and acts as an excellent vehicle for conveying the oxygen to the lungs where respira- 
tions are particularly shallow. When respiration becomes entirely suspended, it 
is assumed that the analgesic has risen too high and has effected either a phrenic 
or a bulbar paralysis. In these cases, which should never be seen if sufficient care 
is paid to technique, artificial respiration until the effects of the drug wear off is the 
only possible measure to adopt. Carbon dioxide is definitely contra-indicated, 
as it tends to lower blood-pressure and so increase the respiratory failure. - 

It will be seen then that in the series of cases under review, I per cent suffered 
from collapse on the table, 0-6 per cent have experienced a feeling of nausea or 
have been troubled by retching, while no cases of respiratory depression at all have 
occurred. 


AFTER-EFFECTS OF SPINAL ANALGESIA 


The unfortunate after-effects of spinal analgesia are as follows: (1) Headache ; 
(2) Retention of urine ; (3) Trophic disturbances and ulcers ; (4) Transient palsies ; 
(5) Permanent lesions of the nervous system ; (6) Vertebral arthritis. 

Of these headache usually shows itself almost immediately after the spinal 
analgesic has worn off, and retention of urine within the first 24 hours. The 
others are what might conveniently be termed here late sequele. 

EARLY AFTER-RESULTS 

The complications most prone to arise in the days immediately succeeding 
operation are headache, retention of urine, and vomiting. Of these by far the 
commonest is headache. : 

1. Headache.—This was the commonest of all sequele observed by me follow- 
ing the administration of spinal percaine. For purposes of description it may be 
subdivided into two varieties. The mild variety comes on at once after the patient 
recovers his sensibility and lasts for 24 or 36 hours. The headache is usually 
frontal and is relieved by again placing the foot of the bed on 8-in. blocks. Along 
with this, prominal, 2 gr., is given, and usually in 24 hours the symptoms have 
disappeared. Care is then taken not to allow the patient to sit up with pillows too 
soon. The severe variety also appears soon after operation, but its duration frequently 
extends over five or six days. The treatment of this complication is exactly the 
same as in the mild form, though the response is much less satisfactory. The 
fact that the cause of these headaches has never received satisfactory explanation 
prevents any more active treatment. They have been attributed solely to the 
lumbar puncture, which undoubtedly does produce headaches, but one must admit 
these are less frequent than after the injection of an analgesic drug ; it has been said 
that the use of too wide a needle is responsible, but by using a needle of very fine 
bore their incidence has not been appreciable lessened ; and it has been attributed 
to the toxic action of the drug. Whichever is the cause is not yet proven, and for 
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the present it must be admitted as a complication which, though not serious, is 
distressing to the subject of the operation. 3 

_ Out of my series, 5 per cent developed the mild type of headache described 
above, and 2 per cent were found to suffer from the more severe type. Other 
observers have reported an even smaller percentage of cases showing this complica- 
tion, and McElliot'® has reported only 1 transient headache in 500 spinal cases. 

In one case, in which a panhysterectomy was performed, severe neck pain 
lasting for a whole week was observed. This patient remained in a high Trendelen- 
burg position for over an hour during operation, however, and this may have been 
in part responsible. No treatment in this case effected any improvement, but 
after seven days the trouble vanished and did not reappear. Doyle!’ reports a 
similar case which he found extremely difficult to treat. 

2. Retention of Urine.—This, too, has been rare in my series, having 
occurred in only 6 patients, of which 5 have been males. It has been established 
that ephedrine tends to increase the incidence of this complication, and it may be 
because I use ephedrine in only }-gr. doses that I find it uncommon. It has 
usually occurred in the 30-60 age period, has lasted only 48 hours, and has some- 
times been associated with perineal operations, where it is not unknown after 
general anesthesia. The total incidence has been slightly less than 2 per cent, 
and by keeping these patients under the infiuence of narcotics for some hours 
after operation we may have increased its incidence. 

Vomiting as a complication never occurred in my series, except it in those cases 
where it might have been expected from the operative procedure adopted, such as 
after gastric resection or exploration of the common bile-duct. It is sufficient to 
say that it has not occurred in my experience as a complication of spinal analgesia. 
In this respect one will readily admit that spinal analgesia is vastly superior to 
general anesthesia. 

I have seen no other early after-effects following the administration of spinal 
percaine, and apart from headache, which is seldom lasting, I am of the opinion 
that this form of analgesia is exceptionally free from ill effects. Some have men- 
tioned respiratory complications and hyperpyrexia, but unless there has been definite 
pulmonary disease beforehand, these complications, in my experience, do not occur. 


LATE AFTER-RESULTS 


3. Trophic Disturbances and Ulceration.—In the series of cases under 
review, we have occasionally met with decubitus ulcers following operation, but in 
every case this complication has occurred in toxeemic or incontinent cases, or in cases 
with disease of the arteries, where the complication could not be laid at the door 
of the spinal drug. In all, not more than 3 cases have suffered in this way follow- 
ing operation, and it is my firm belief that had a different form of anesthesia been 
employed, the same complication would have arisen. With the usual treatment 
all these bed-sores have cleared up, and none have been associated with the dimin- 
ished sensibility which commonly accompanies trophic ulceration where cord 
damage has occurred. 

4. Transient Palsies.—Two cases of this kind have occurred. In the first 
case, two days after operation it was noted that a patient to whom I had given a 
spinal anesthetic to perform dilatation and curettage had what was reported as 
an epileptic fit. This fit recurred eight times during the day, and would not 
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respond to barbiturates in any form. For the succeeding two days the fits, which 
were more in the nature of excessive trembling, with no loss of consciousness, con- 
tinued frequently, and then slowly diminished and disappeared. The trembling 
was greater on the left side, and the patient lost the power to grip with the left hand, 
and also the use of the left lower extremity. On examination all the reflexes on 
this side were increased, and clonus was elicited at the ankle and knee. The eyes 
and speech were in no way affected, and slow and steady improvement occurred 
from the onset. One of the physicians kindly examined the case for me, and in 
his opinion the paralysis was purely hysterical, but as she had been confined about 
six weeks previously the possibility of a small cerebral embolus was not definitely 
ignored. Recovery, although slow, was complete within six weeks, and this case 
is included as one which may possibly be due to the injection of percaine into the 
spinal subarachnoid space. Daniels!’ reports a similar case to the one I have just 
cited, but his patient gave a previous epileptic —— whereas mine was merely 
reported to be of “a highly nervous temperament ” 

In the second case a patient developed double vision eight days after a nite 
forward abdominal operation. Everything had been perfectly easy and no unto- 
ward symptoms had occurred either at operation or in the immediate post-operative 
period. It was surprising, therefore, at this late date, to find the patient suffering 
from weakness of the superior oblique muscle of the right eye, and to a lesser 
degree weakness of the right lateral rectus. Careful examination of the central 
nervous system revealed no other abnormality, and without any treatment this 
condition improved, until two weeks after its appearance it had almost disappeared 
and the patient left the hospital. Many other observers have noted this sequel 
to the use of spinal analgesics, but no satisfactory explanation is available to us, 
and I can only suggest that it is the result of the action of the products of the drug 
in the blood-stream picking out these nerves in a specially susceptible individual. 
Although other cranial-nerve palsies have been reported after the use of spinal 
analgesics, the 6th. nerve is more often affected than the others, but, as in my case, 
the 4th, too, is commonly implicated. ’ 

5. Permanent Lesions of the Central type of 
late complication following spinal anesthesia is one which has been brought to the 
notice of the profession only comparatively recently, and is naturally one round which 
a great deal of discussion has centred. Should it prove to be common for lesions 
of the nervous system to follow the administration of spinal analgesics, there can 
be no doubt that their routine use will have to be stopped, but so far only a minute 
percentage of isolated cases have been reported, and though at present all advo- 
cates of spinal analgesia are on the look-out for complications of this type, their 
incidence appears to be exceedingly small. No suggestion of any permanent lesion 
of the nervous system has occurred in my series, but it is fitting here to describe 
the varieties of nervous pathology for which one must watch. 

Brock et al.!® introduced this question in America in 1936. They reported 
7 cases of involvement of the central nervous system after various spinal drugs. 
None, however, was the result of using 1-1500 percaine, although a stronger 
solution of this drug was used in two of their cases showing complications. Two 
of the seven cases terminated fatally, while the others recovered after several months. 
The lesions resulting from the spinal ~~ were aseptic — conditions 
of cord and meninges. 
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While pointing out these unfortunate results of spinal analgesia, Brock and 
his colleagues bring to our notice that in a small percentage of cases similar results 
follow such ailments as measles and vaccinia. 

At a meeting of the Royal Society of Medicine in 1937, this all-important 
subject came up for discussion among the neurologists.2° Macdonald Critchley 
mentioned several cases in opening the discussion. He mentioned the frequency 
_ Of headache ; he reported 2 cases of abducens palsy which were both temporary 
and followed the administration of spinocain and planocaine. The 14 cases cited 
all followed the use of hyperbaric injections, and he found lesions of the cauda 
equina most common. The chief symptoms were retention followed by incontin- 
ence of urine and/or feces, numbness of the perineum and legs, trophic sores, 
oedema of the feet and scrotum, and alteration in reflexes. All came on within one 
month ; I case was improving by the ninth day, 4 recovered, and 3 died within one 
year. He knew of 2 cases of radiculomyelitis, both of which showed very slow 
improvement. He had experience of mental confusion following spinal analgesia and 
also had observed 1 case of sacral radiculitis. He had seen spinal injections pre- 
cipitate neurological conditions such as neurosyphilis and disseminated sclerosis. 

In Dr. Russell Brain’s opinion, nervous sequele after spinal analgesia are rare. 
He records 1 case of ascending myelitis after spinocain, in which the symptoms 
first showed themselves one week after the injection was made. A post-mortem 
examination revealed patchy demyelinization, but no meningitis. 

Dr. Ashworth gave it as his view that progressive lesions were not seen after 
percaine, but transient lesions were perhaps more common when this drug was 
employed, while Mr. Dickson Wright reported 2 cases of temporary mania following 
the use of percaine. 

Dr. A. D. Macdonald, comparing the pharmacological properties of the drugs 
in common use, gave it as his opinion that stovaine and procaine were most apt to 
leave sequele. Dr. -F. R. Ferguson pointed out that previous to this discussion 
only 16 cases had appeared in the literature, showing that the percentage of unfor- 
tunate results must be exceedingly small. In Manchester, during eighteen months 
13 neurological sequele had been noted, 8 severe and 5 mild ; of these, 3 had died ; 
II were males, 2 females. A heavy drug was used and the lesion was in the region 
of the cauda equina in each case, with symptoms similar to those described by 
Macdonald Critchley. The symptoms continued for a long time, and were due 
in his opinion to local toxic action where the hyperbaric drug came in contact with 
the nerve tissue in greatest concentration. By obviating this possibility, only one 
nervous complication has arisen in the past two years. 

It will be noticed especially that throughout this and the preceding report, 
no serious nervous sequele have followed the use of I-1500 percaine solution, but 
‘Hewer! has reported 1 case of transverse myelitis following its administration. 

All the preceding cases started within from 4 to 6 weeks of operation, and 
though it has been impossible to observe all my cases this length of time after 
operation, those which have been followed up show not the slightest sign of these 
terrifying sequele. 

6. Vertebral Arthritis.—In my opinion this is not a sequel to spinal analgesia, 
and has not occurred in any cases of anesthesia at the Anlaby Road Hospital, Hull. 
Very slight reference is made to it in the literature, and I feel safe in presuming 
that when it does occur after operation with this mode of anesthesia, it is purely 
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coincidental. I cannot believe that faulty technique can be responsible for such 
changes in the bones and joints of the spine, as it must be impossible to produce 
trauma sufficient to be followed by this grave disease. 


Being attached to a municipal hospital with no out-patient department, it has 
been extremely difficult to follow up my cases in an endeavour to trace late results. 
This has been in part accomplished, however, by circularizing the patients and 
asking them to report. It was considered useless to obtain information from patients 
before three months had elapsed after the anesthetic was administered, and with 
this in mind only those 120 patients who were operated upon under percaine in 
April, May, and early June had been interviewed up to the time of preparing this 
paper. The patients who were requested to come and answer my questions -were 
unselected and were the first 120 in this series, and as they did so with only 1 excep- 
tion, this alone, in my opinion, goes to show the complete satisfaction that followed 
operation under percaine. In the 120 patients sought out, the main points looked 
for were: (a) Persistence of headache ; (6) Weakness of limbs ; (c) Diminished or 
lost sensibility in any area; (d) Squint; (e) Any bladder disturbance ; (f) Incon- 
tinence of bowel or constipation ; (g) Any other complaints. 

The results of the investigation may be tabulated thus :— 


Number followed up 120 
Dead since operation II 
Number not traced I 
Number alive and examined 108 
Number still complaining 4 


Of the 7 who still did not feel perfectly sound :— 

Five complained of slight and occasional headache—4 of these patients experi- 
enced frontal, and 1 occipital, headaches ; 3 of the patients were males, 2 females. 
They were in hospital for cholecystitis; gastro-enterostomy, salpingitis, injured 
meniscus, and appendicitis, so that the site of the operation was varied and the 
technique of administration of percaine not the same in all cases. 

One patient complained of frequency of micturition and a constant desire to 
empty the bladder, but she admitted that this did not inconvenience her greatly, 
and her husband stated that she was not happy unless she had some little thing of 
which to complain. 

One patient complained of sili in the right knee following operation 
for left inguinal hernia, but examination revealed no abnormality in this area. 

No cases of nervous sequelz, squint, bowel weakness, or diminished sensibility 
were discovered. 

From these cases it will be seen that no serious late after-effects have so far 
been discovered following the injection of percaine as a spinal analgesic. The 
highest complication numerically is headache, which has occurred and persisted in 
4 per cent of cases, but even the accuracy of this is difficult to assess, as many 
have been troubled in this way before operation, and in no case was the headache 
said to be severe. 

The deaths which had occurred among these 120 patients. ‘were in no way 
teferable to the percaine, as a study of their cause will show: 6 occurred in persons 
with cancer, 3 in cases of peritonitis, 1 after transplantation of the ureters, and 1 
in a hemiplegic who was paralysed some time before the operation was performed. 
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In my series then, the incidence of sequelae may be set out thus :— 


Trophic disturbances 

Transient palsies 

Permanent neurological sequele 
Vertebral arthritis 

Slight persistent headache 
Weakness of limb or limbs 
Diminished sensibility 

Urinary symptoms | 
Bowel disturbances 


FAILURES 


As already detailed, in a small percentage of lengthy cases analgesia was 
incomplete and did not permit of the operation being finished without some supple- 
mentary inhalation anesthesia. Never once, however, have we failed in our 
attempt to introduce the needle into the subarachnoid space. 

Failure to produce analgesia is in most instances due to faulty technique. 
Either the lumbar-puncture needle is not introduced properly into the subarachnoid 
space or it is allowed to slip out again before the drug is injected. Where bony 
disease of the vertebral column is present it may be extremely difficult to intro- 
duce the needle into the subarachnoid space, but where the sitting posture is 
employed with the spine well arched forwards, this difficulty is less likely to arise 
than in cases where the lateral or ventral technique is used. It would be an idle 
boast to assert that in every case the lumbar puncture has been easy ; it has not. 
In a very few cases it has been necessary to make two or three attempts at puncture 
before clear cerebrospinal fluid has flowed from the needle, but I can safely say that 
it is most unusual to meet with this difficulty, and increasing experience has decreased 
to an almost negligible amount the necessity for more than one puncture. 

Again, failure may be due to faulty solution unless this is prepared freshly 
for every case. This is not done in our routine work, and still we have no failures 
to lay at the door of faulty percaine solution. 

The least common cause of failure to produce anesthesia is an idiosyncrasy 
on the’part of the patient. That patients do vary slightly in their reaction to anal- 
gesic drugs is beyond dispute, but I have yet to meet with the case which is entirely 
resistant to percaine. The observations of Black and Walters* are particularly 
enlightening on this subject. In a series of 600 cases, 2 cases which were resistant 
to the drug were encountered, and the term they have applied to this type of case 
is “ rachi-resistant’. In the second case, decicain, duracaine, and percaine were 
successively tried without effect. Hypersensitive cases are also occasionally met 
with, and these are termed “ rachi-sensible”. Although excessively rare, the 
latter is found sometimes in association with jaundice, toxemia, pregnancy, and 
in cases with a high blood-urea content. According to Sebrechts, the resistant 
cases belong to a sympatheticotonic type, while the specially sensitive cases are 
seen in conjunction with hypervagotonia. Resistance is partly racial and is most 
common in Anglo-Saxons, who frequently exhibit a definite familial incidence. 

In the two cases where I found it essential to administer a little chloroform 
to allow the operation to commence (see p. 43) I consider my patients were 
rachi-resistant, and the volatile anesthetic merely served to overcome their sympa- 
theticotonic state, when the percaine produced its desired effect. 
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CASES WHERE ANALGESIA HAS BEEN REPEATED 


It has been asserted by some that cases requiring a second spinal anesthetic 
shortly after the first are often resistant to the second injection of drug. In my 
opinion this statement is entirely without foundation, and I have often given a 
second injection of percaine one week after the first, and the second analgesia has 
been quite as complete as the first. No increase in the incidence of sequele has 
resulted from this practice. 


MORTALITY AFTER SPINAL ANALGESIA 


The mortality following the induction of spinal analgesia is extremely difficult 
to assess. This is particularly so, as until recent years spinal analgesia has been 
largely reserved for those cases in which a general inhalation anesthetic has for 
some reason been contra-indicated. Often in very ill and even in moribund cases 
a spinal injection has been given, and this has without doubt increased the immedi- 
ate mortality. The late mortality has been discussed with late after-effects, and 
has been shown to be exceedingly low. 

We have met with 1 death on the operating table since this work began. In 
this instance the case was moribund before the operation was commenced, and 
in similar circumstances occurring again a local infiltration anesthesia, perhaps 
supplemented by nitrous oxide and oxygen, would be the method of choice. An 
explanation is therefore required for our choice of anesthesia in this instance. Some 
two weeks previously a case of severe peritonitis was operated on under ether 
anesthesia and terminated in a fatal issue before the operation could be completed. 
When another diffuse and long-standing case of peritonitis was admitted, there- 
fore, it was decided, inspite of a very low blood-pressure reading, to use percaine 
at the operation. Undoubtedly, in such severe toxemias where the blood-pressure 
is below 100 mm. of mercury, if operation must be undertaken, spinal analgesia 
should be avoided. The fall in blood-pressure in exceedingly toxic cases is often 
juct sufficient to cause the heart and circulation to fail compltetely. 

Veal and Van Werden”® have recently reviewed the immediate mortality follow- 
ing spinal analgesia. Over a period of 114 years they encountered 30 deaths in a 
series of 33,811 cases. The proportion of males to females was thsee to two, and 
about one-third of the fatalities occurred in cases over 60 years of age. In their 
series the proportion of negroes to whites operated upon was nine to eleven, while 
of the total deaths 70 per cent occurred in negroes. This would suggest either 
that negroes are more susceptible to the toxic effects of the drugs employed, or 
more probably they put off operation until hope of successful treatment is very 
slender. Of the 30 deaths, 26 occurred with novocain, 2 with tutocaine, and 2 
with apothesine. In the last six years of the period investigated the deaths have 
been fewer, as the cases have been more carefully selected, and they have ruled 
both hypertension and marked hypotension as definite contra-indications. 


THE ADVANTAGES OF PERCAINE OVER OTHER 
SPINAL ANALGESICS 


It is my belief that percaine is the most suitable drug in use for the purpose 
of inducing loss of sensation by injection into the spinal subarachnoid space. I 
must now give my reasons for making this statement :— 
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1. Percaine is the only drug in use which is hypobaric in itself when dissolved 
in saline solution, and which requires no complementary substances such as alcohol 
or gliadin to render it lighter than the liquor spinalis. Moreover, as it has recently 
been proved that artificially produced hypobaric solutions lose this property shortly 
after introduction into the subarachnoid space, percaine is the only truly hypobaric 
solution available for producing spinal analgesia. 

2. With strict adherence to the technique described, percaine can be injected 
in the sitting posture, and this results in a much smaller percentage of failure to 
enter the subarachnoid space, and a great deal less psychic upset to the patient. 
Observers are unanimous in their condemnation of the sitting posture for the 
introduction of other spinal analgesics. Moreover, by knowing the rate at which 
percaine will ascend in the liquor spinalis, the limitation of the area requiring to 
be rendered insensitive can more accurately be gauged, and the amount of drug 
necessary to produce analgesia is diminished. This affords greater control of the 
position of the drug. 

3. Percaine, though toxic in its natural state, can be employed in such extreme 
dilution with admirable results that, in the form in which it is used by most, it can 
for all practical purposes be considered non-toxic, and certainly less toxic than 
either the novocain derivatives or stovaine. 

4. As it is necessary to inject a comparatively large quantity of dilute percaine 
solution, variations in dosage are much more readily obtained and administered 
than with other substances. 

5. Anesthesia with percaine is much more lasting than with any of the other 
drugs in common use. 

6. In my experience percaine shows a selective activity for the sensory nerve- 
fibres which conduct impulses of pain, and though there is undoubtedly considerable 
loss of muscular power, which affords adequate relaxation of the muscular field 
under survey, this is not so widespread nor so complete as the loss of recognition 
of painful stimuli. 

7. As experimental work on dogs has shown, percaine is rapidly detoxicated 
after injection into the body. 

8. Percaine anesthesia is attained in a very few minutes after injection—a 
quality shared by pantocain L. 

9. It is followed by fewer severe after-effects and nervous system sequelz 
than the other drugs which have been discussed. 

10. With attention to the varied technique described, the fall in blood-pressure 
during operation when percaine is employed need never be sufficient to occasion alarm. 

11. Percaine can be used without a trace of fear in conjunction with the 
Trendelenburg position—a position which is desirable in a vast number of surgical 
operations and in nearly all cases of collapse and faintness. During the early 
stages of analgesia, at least, this cannot be said of the hyperbaric analgesics. 

12. Percaine becomes ‘ fixed’ 30 minutes after injection, and after this period 
of time the patient may be put in any position the surgeon may desire without 
danger. 

The relative merits of spinal analgesia as compared with inhalation methods 
is a subject which involves endless discussion, but the definite contra-indications 
to the employment of spinal analgesics may well be given here: (1) Extreme youth ; 
(2) Operations on parts of the body supplied by cervical and upper 5th thoracic 
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roots; (3) Systolic blood-pressure under 100 mm. mercury; (4) In very toxic 
states and during late pregnancy, or in persons with definite hypervagotonia. 


SUMMARY 


In this paper I have associated myself with those surgeons who so ardently 
support the wider adoption of spinal anesthesia. 

I have discussed the relative advantages of percaine—the drug I favour— 
over other recognized spinal analgesics, and have described in detail the newer 
variations in technique so useful in its administration. 

A short review of the more important papers concerned with the subject has 
been given, and my own clinical results and conclusions from 2 study of over five 
hundred cases compared with those of other writers. 


I should like to express my extreme indebtedness to Dr. N. Gebbie for 
permission to carry out this investigation, and to Mr. C. H. Corbett for the great 
interest he has shown in the work, and for the stimulating encouragement and 
advice he has always been ready to afford. 
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THE TREATMENT OF EMPYEMA THORACIS BY 
HIGH NEGATIVE-PRESSURE DRAINAGE 


By E. R. TRETHEWIE, MELBOURNE 


INTRODUCTION 


EMPYEMA thoracis, in view of its prevalence, its relatively high mortality, and its 
prolonged morbidity, has held the attention of physicians and surgeons alike through- 
out the ages. The special anatomical features of the chest, the rigid thoracic cage, 
the elastic lungs, and their potential pleural spaces, have placed the surgery of this 
region in a class by itself. The value of restoring the negative intrapleural pres- 
sure following surgical procedures on empyemata has been recognized for about 
a century, and continuous closed drainage has been practised for nearly seventy 
years. The frequency with which ‘open’ drainage is still used, and the varied 
procedures adopted in ‘ closed ’ drainage, make it evident that a satisfactory method 
of treatment has not yet been evolved. This state of affairs probably arises from 
the fact that though the necessity for restoring the negative intrapleural pressure 
immediately following operation has been recognized, the problems arising from 
the pathological changes occurring in the lungs and pleura and the increasing 
viscosity of the pus have received little attention. 

The present study is based on the daily observation of a small series of cases 
of empyema which comprised all those treated by ‘ closed’ drainage at the Chil- 
dren’s Hospital, Melbourne, in 1937. The lengthy convalescence observed in a 
single patient treated at another hospital with closed drainage at the low pressures 
ordinarily used suggested the employment of much higher pressures. Of 18 cases 
treated in this manner all recovered without becoming chronic, the wounds healing 
rapidly and well. The ease of management, both from the point of view of the 
patient and the nursing staff, commends the method as an eminently satisfactory 
procedure. 


HISTORICAL 


To Hippocrates (460-360 B.C.) empyema thoracis was a familiar disease. He 
detailed the symptoms of the condition, recognized that an empyema is an abscess, 
and advocated treatment by incision and drainage. Aware of the dangers follow- 
ing early open incision, he advised that small quantities of fluid should be removed 
daily through minor incisions, which were then closed, the major incision not being 
made till the fourteenth day.1_ During the following centuries the operation fell 
into disfavour, but it was revived in the middle ages. Observing that simple 
incision was inadequate, Ambroise Paré in the sixteenth century advised washing 
out the cavity with ‘“ deturgent ” lotions, and introduced the operation of trepan- 
ning ribs.22. He stressed the value of breathing exercises to secure re-expansion 
of the lung. 

During the eighteenth century a new procedure was adopted—namely, tapping 
in the eighth or ninth interspace and drainage with a cannula!’ However, 
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mortality and morbidity were high, and towards the close of that century Astley 
Cooper and Dupuytren had seen only a very few successful cases,' and the former 
condemned the operation.® 

With the opening of the nineteenth century, following the epoch-making 
publication of Laennec and the tardy acceptance of the earlier work of Auenbrugger, 
physical examination of the chest received more attention. The operation of 
paracentesis thoracis was being performed with more care, surgeons taking pains 
to avoid leakage of air into the chest. The concept of a collapsible lung and a 
rigid thoracic wall was being appreciated. Thus the operation of closed trocar 
drainage came into being, and we find in 1844 reports of four recoveries in six cases 
so treated at Guy’s Hospital.1* 

About the middle of the nineteenth century drainage tubes were first used, 
and the simplicity of the method claimed many supporters. In The Lancet of 1862 
a series of six cases so treated, of which four recovered, were reported from London 
hospitals. Though recognizing that the concomitant production of pneumothorax 
should be “ prevented were it easily to be accomplished’, many considered this 
difficulty to be insurmountable, and described the methods then in use as “‘ unneces- 
sary, ... fussy and imperfect”?®. Open drainage was in the ascendant. 
Following the introduction of the antiseptic era by Lister, operative interference in 
empyema became general. Rib resection had already been introduced,”? and was 
popularized by K6nig.1® Critical observers ~soon realized that, in spite of these 
advances, the results of open drainage left much to be desired. Jackson!’ in 1887, 
then lecturer in surgery at the Sheffield School of Medicine, expressed much 
disappointment at the results both in his own and in reported cases. 

Following the influenza epidemic of 1890, Gerhardt® recognized the signifi- 
cance of synpneumonic empyema and the importance of adhesions. This work 
was forgotten, and again in the epidemic of 1918-19 the special features of the 
condition were investigated, particularly by Graham and Bell in America.1° Thus 
the routine of repeated aspirations till the pus thickened, followed by the intro- 
duction of open drainage, became established, and remains one of the standard 
methods of treatment. 

Through this period developments have also been proceeding along other 
lines. The aim was to allow earlier surgical intervention, but at the same time 
maintaining the negative intrapleural pressure and thereby minimizing the dis- 
tress following operation. Repeated aspiration has had a vogue for many years, 
and occasional successes have been reported from time to time. In 1887 Miller?° 
reported recovery after removal of a total of § litres of seropurulent fluid in six 
tappings. However, the method is rarely completely effective. As early as 1869 
Potain employed continuous intercostal drainage by the closed method.** In 1872 
Revilliod®® reported results of treatment by siphonage through a rubber valve and 
demonstrated by a model the significance of subatmospheric pressure in regaining 
lung expansion. In 1876 Hewett!* evolved a method of ‘ continuous aspiration ” 
drainage whereby a tube was introduced into the chest through a cannula so that 
air was excluded. The tube was led into a water-seal containing antiseptic. 
Biilau? elaborated upon this method, and Wotruba*®® in 1889 described six cases 
so treated, with four recoveries. It is perhaps significant that both the fatal cases 
were shown to have gross tuberculosis of the lungs. Perthes®® in 1898 advocated 
freer drainage by rib resection and the introduction of a larger tube. This work 
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was one of the most valuable contributions to the treatment of empyema, but it has 
been neglected. By 1916 Iselin’® was using a catheter introduced through a stab 
wound, which was sutured. Mozingo*' soon showed results of cases treated by 
this method, and believed that open drainage was practically never necessary. He 
used irrigations with Dakin’s solution. However, difficulty was experienced in 
maintaining drainage by the closed method, which was therefore largely reserved 
for acute empyemas, and even in these open drainage was resorted to after one or 
two days. In more recent years attention has been directed towards obtaining 
an air-tight chest connection and suitable apparatus to develop a negative pressure, 
usually in the neighbourhood of 10 to 30 cm. of water (Fraser,’ Hayward,” 
McEachern,!® Tudor Edwards,* and Wangensteen.?®) 


PHYSIOPATHOLOGICAL CONSIDERATIONS 


~ Graham and Bell'® have shown that when the empyema cavity is not walled off, 
open operation occasions considerable distress and a high mortality owing to the 
open pneumothorax so produced. “This does not apply to open drainage instituted 
at a late stage of what is virtually a walled-off abscess cavity. It is unfortunate 
that many persist in applying, without critical study, the results of the U.S.A. 
Empyema Commission (1918) and advocate late operation as the routine procedure. 
Since the negative intrapleural pressure is restored in closed continuous negative- 
pressure drainage, closed drainage makes early interference safe. 

It is true that some series of cases treated by open drainage can be shown to 
have a lower mortality than an apparently comparable series treated by closed 
drainage (Rienhoff and Davison**). Apart altogether from the consideration as 
to whether adequate suction has been employed in closed methods, it is important 
to remember that individuals subjected to open operation are selected. Here 
operation is applied when the pus has thickened, at which stage the patient has 
already passed the crisis of his infection, and therefore operative mortality should 
necessarily be low. Open operation, however, is withheld from earlier cases. 
Some of these are saved by early closed drainage, but some die of their disease and 
thus raise the mortality. Especially in those critically ill at the height of their 
infection (synpneumonic group) aspiration or closed drainage is employed in 
preference to open drainage. In the series published by Downes* (1923) for a period 
of nine and a half years at the Children’s Hospital, Melbourne, the mortality for 
322 cases, upon whom either intercostal incision or rib resection was performed, 
was I9 per cent. In addition, 55 died upon whom operation had not been per- 
formed. 

It has also been indicated that in some cases convalescence is longer after 
closed drainage than following the open method."' Again, in view of the later stage 
at which operation is performed by the open procedure, though convalescence may 
be shorter as measured from the time of operation by that method, actually the 
duration of the illness may well be longer than with closed drainage. Thus in 
analysing Downes’ series we find that the average stay in hospital following rib 
resection was 38 days, while for those subjected to preliminary aspiration followed 
by rib resection it was 67 days. In the series here presented where all the cases 
were operated upon within a day or two of diagnosis (except Case 12), the average 
stay in hospital was 43 days. The average stay for the last ten, when improved 
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tubing was employed, was 38 days. Furthermore, in this series, apart from an. 
intercurrent poliomyelitis and a bronchiectasis, no case was transferred to a con- 
valescent hospital, but all were sent home completely recovered. We were able to 
keep the children in hospital under observation for a longer time than had been 
usual, for, owing to the poliomyelitis epidemic, the bed problem in the surgical 
wards was not acute, and convalescent hospitals were required for paralysis cases. 
Another point to be remembered in statistical evidence is that where fatal cases 
have occurred the average stay in hospital may be diminished if such cases are 
included. 

One of the disadvantages of repeated aspirations designed to await the thick- 
ening of pus and walling off of the cavity, is illustrated by the following case :— 


Case 5.—W. F., male, aged 12 years. Admitted June 27, 1937. Three weeks before, 
he had developed a right basal pneumonia followed by an empyema from which a total of 
1890 c.c. of fluid was aspirated on three occasions. The fluid was purulent and contained 


Fic. 53.—Case 5. Hemolytic streptococcal em- Fic. 54.—Same case. Radiograph taken the 
pyema. ee taken June 28, 1937. The gross next day. Pus and air have largely been removed 
right pyopneumothorax observed immediately prior within one day of operation. 
to operation. J 


hemolytic streptococci. A fourth aspiration two days before admission yielded very little 
pus. The boy was thin, flushed, and very sick: temperature, 102-4°, pulse 136, and the 
respirations rapid and shallow. Examination revealed a gross pyopneumothorax on the 
right side (Fig. 53). 

On June 28, 1937, 8 cm. of the ninth rib between the posterior axillary and scapular 
lines was removed and the lung was found to be well collapsed against the mediastinum ; 600 
c.c. of thick pus was aspirated and some fibrin withdrawn. Beginning with a suction of 
45 cm. water, this was gradually increased to 10 cm. mercury on the evening of the day follow- 
ing operation, by which time 450 c.c. of pus had drained. The temperature became normal 
immediately following operation,.and the child was very much improved (Fig. 54). The 
negative pressure was gradually increased till the eighth day. At this stage by mistake the 
pressure was kept at 45 cm. Hg for one hour, and so firmly was the lung adherent to 
the mediastinum, which was so thickened by the long-continued infection and collapse, that 
the chest wall receded to meet the incompletely re-expanded lung (Fig. 56). No distress was 
experienced by the patient, but the pressure was reduced to 30 cm. water. The pressure 
was gradually increased and by the thirtieth day following operation 960 c.c. of pus had 
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. drained and the tube was removed. Lipiodol examination two days later showed that the 
cavity was practically obliterated (Fig. 55). 


The institution of closed drainage 
probably saved the boy’s life, but had 
he survived after open drainage a thoraco- 
plasty would have been necessary. The 


Fic. 55.—Same case, July 30, 1937. Lipiodol 
instillation intc the right pleural space shows complete 
re-expansion of the lung and no evidence of pus. For 
details, see text. 
Fic. 56.—Case 5. Photograph taken on July 30, 


. : : irati 1 1937. The partial collapse of the chest wall shown 
introduction of air at the asp: irations prior by the on: marked with an arrow, which occurred 


to admission to hospital had caused the onthe eighth da y following apeten, bears testimony 
to the rigidity of the lung and thickening of the pleura 


lung to remain collapsed. This result developed per of air at 
ti t t 
could have been avoided by negative- details im text Mamission to hospi 


pressure drainage at an early stage. _ 

Some cases of empyema die of pneumonia, but early removal of the pus may 
improve the patient’s chances of recovery, provided it is done with a minimum of 
disturbance. This is illustrated by the following case :— 


Case 17.—G. M., female, aged 11, was admitted on Dec. 17, 1937, with streptococcal 
synpneumonic empyema. She was extremely ill and became still more distressed after the 
aspiration of 60 c.c. of fluid from the chest. The next day 300 c.c. of thinly purulent fluid 
was removed. She was now so ill that many surgeons would have commenced by repeated 
aspirations, but it was possible to initiate closed drainage without increasing her distress. 
This was done intercostally by a stab incision under local anesthesia. A stout self-retaining 
catheter was placed in position. Rapid improvement followed. The pressure was raised 
to 22-5 cm. Hg by Jan. 3, 1938, and on removal of the tube on Jan. 16, 1080 c.c of pus had 
drained. The child was then quite well and went home on Jan. 21. 


The comfort of the patient in the evening following the closed operation con- 
trasted strongly with the dyspnoea and pallid cyanosis which preceded it. It is 
noteworthy that the open operation is sometimes followed by dyspnoea and distress 
almost as severe as that which the closed procedure relieves. 


a 
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A boy and a girl, both suffering from empyema, were referred by the 
same physician at the same time, and operated upon by the same surgeon. 
The boy, aged 4 years, was considered sufficiently well to wait till the next 
operating day, when open drainage was performed. He became cyanosed, 
dyspnoeic, and collapsed an hour after operation. He had fallen from his pillows. 
Raising him to the sitting position, a procedure which improves the respiratory 
efficiency by 27 per cent,> made him more comfortable, but for some hours he was 
critically ill, The girl, on whom closed drainage had been performed 40 hours 
previously, did not give any such trouble, and yet she had been operated upon 
immediately owing to the seriousness of her condition. With closed drainage the 
child can soon lie down in comfort. 

Re-expansion of the lung is also aided by closed negative-pressure drainage. 
This operates in two ways. The removal of fluid from the chest without allowing 
air to replace it permits the lung to expand and fill its allotted space. This is the 
case where drainage is applied early. If the inflamed lung is kept collapsed for some 
time by the presence of a quantity of pus or air in the pleural cavity, as in the case 
just described, much thickening of the visceral pleura occurs, and a high and 
maintained negative intrapleural pressure is required to stretch the thickened tissues 
and cause the lung to expand. Fibrotic changes may also be proceeding in the 
lung substance. For these reasons empyemata operated upon at a late stage require 
the application of greater negative pressures such as may only conveniently be 
measured by mercury. These are also necessary because the pus is now thicker, 
with a greatly increased viscosity. For higher pressures it is essential to employ 
thick-walled rubber tubing. 


In Case 1, C. W., aged 26 years, the final pressure attained was 32-5 cm. Hg. He was 
admitted on Nov. 6, 1936, three weeks after the onset of a left basal pneumonia. He was 
exceedingly ill, with greyish cyanotic pallor, pulse 140, blood-pressure 90, temperature 102°. 
Closed intercostal drainage was immediately instituted without moving the patient from the 


Fic. 57.—Case 1. Pneumococcal empyema. Fic. 58. —Same case, Dec. 4. The aiicerege 
Radiograph taken Nov. 9, 1936. A gross left em- shows almost complete =e of Pace and air 36 
Pyema is apparent three days after drainage of the hours after pushing the axillary tube farther inwards 
€ncysted basal collection. anid upwards to the centre of the cavity. 


64 THE BRITISH JOURNAL OF SURGERY 


bed. Two large encysted empyemata were emptied, and the lung completely re-expanded 
Figs. 57-59). The patient left hospital quite well and with his wounds healed five weeks after 
the operation. A month later he was very well and had put on much weight. 


RATE OF DRAINAGE PUS 
8 


8 


Fic. 60.—Case 13. Pneumococcal empyema. 

Chart illustrating the typical diminution in drainage 

Fic. 59.—Same case, Jan. 9, 1937, 4 weeks after after one or two days, followed by increased drain- 

leaving hospital. The pleural thickening has almost age as a result of increased suction. The continuous 

completely disappeared and the chest is free of pus line indicates the rate of drainage of pus (c.c. per 24 

and air. The fal suction employed was 32:5 cm. hours); the broken line indicates the amount of 
Hg. For details see text. suction employed (cm. Hg). 


It has been a common experience with closed drainage employing siphon 
suction, or small negative pressures of 15 to 25 cm. water, that drainage is satis- 
factory for a day or two, but then rapidly diminishes. Toxemia returns and the 
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Fic. 61.—Case A. Pneumococcal acute spontaneous a. This chart illustrates the 
initial falling off in drainage, and a similar fall while the high suction is in abeyance owing to recurrence of 
the bronchial fistula. Ordinates as in Fig. 6C. 


temperature rises. Many have therefore deemed closed drainage unsatisfactory, 
or alternatively have employed closed drainage for a day or two and have then 
instituted open drainage. Actually it can be shown (Fig. 60) that if the pressure 
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be raised further drainage occurs. In Case A (acute spontaneous pyoneumothorax, 
Fig. 61), where continuous suction was in abeyance to allow healing of the fistula, 
drainage by siphonage and intermittent suction was reduced, but was increased 
by increased suction. Sometimes it is necessary to wash out the tubing to 
re-establish the flow. It has been found that usually a pressure of 25-50 cm. water 
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SPT. OCT. 
Fic. 62.—Case 11. Staph. aureus ong ema. This figure shows a steady drainage of pus thro’ ut 


25 days. The tube was removed on the day and the ultimate negative pressure attained was 19 cm. 
Hg. Ordinates as in Fig. 60. 
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TOTAL DRAINAGE PUS 


19 2) 23 2 27 2931 2 4 6 8 1 12 14 16 18 20 
DEC. JAN. 
Fic. 63.—Case 17. Hemolytic streptococcal empyema. Continuous and steady drainage of pus is 


observed for 24 days. The tube was removed on the 27th day and the ultimate negative pressure attained 
was 22:5 cm. Hg. Details in text. Ordinates as in Fig. 60. 


is required for the first day, increasing by 2:5 cm. Hg (34 cm. water) daily till the 
suction reaches 15-20 cm. Hg (Figs. 62, 63). The tubing used had an external 
diameter of 1-3 cm. and an internal diameter of 0-6 cm. Within limits, the wider 
the tubing employed the better, but this size has been found to be a convenient 
one for children. | 
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It must not be supposed that the pressure reading on the manometer registers 
pleural pressure in the opposite pleural space. In one case the negative pressure 
had been increased to — 7:5 cm. Hg on the second day following operation. The 
intrapleural pressure on the normal side (R) was measured and found to be — 3 
to — 7 cm. water with quiet breathing, and was unchanged while the pressure 
applied to the empyema cavity (L) was varied from zero (atmospheric) to — 12:5 
cm. Hg. On the eighth day the negative pressure had been increased to — 15 cm. 
Hg. With the empyema cavity pressure at zero (L) the intrapleural pressure (R) 
varied from — 2 to — 8 cm. water (average of eight readings, Fig. 64), and increas- 
ing the empyema suction to — 22-5 cm. Hg the readings for the right pleural 
space were — 3 to — 9 cm. water (average of five readings). Thus with the 

gradual increase of suction there was no significant 

change in the general negative intrapleural pressure. 

| The pus is very viscid and may be regarded as 
a plastic solid; the pressure is transmitted through 

tubing one metre long, and while the suction is 
being gradually increased, the pleura is thickening 
and becoming more rigid. Before making these 

_ observations the tubing was emptied of pus, thereby 
transmitting the full suction to the empyema cavity. 
Thus after the first few days the problem is not 

0 - maintenance of negative intrapleural pressure when 
the empyema cavity is closed, but maintenance of 

3 drainage by adequate suction. The length of this 

preliminary period will vary, and will be longer in 
show negative intrapleural pressure in Gageg where pleural thickening is less—in fact in 


right chest (good side), with quiet 


breathing on the 8th day following opera- i i i on 
those cases where the pus is thin and mechan 


space was at first allowed to be atmos- ical suction is efficient at lower negative-pressure, 
pheric, and at the arrow 22-5 cm. Hg 


suction was applied to the empyema €.g. streptococcal cases. The presence of pain or 
right distress or the appearance of blood in the exudate 

would indicate the application of too great a suction, 
but actually this does not occur if the pressure is raised gradually as has been 


described above. 


Cm. H,0 


MECHANICAL CONSIDERATIONS 


One of the major difficulties of closed drainage has been the maintenance of 
an air-tight connection through the chest wall. Suturing skin or muscle around 
the tube is contra-indicated owing to the liability to infection. It is unnecessary 
and sometimes harmful. Apart from the Billau-Hewett technique already men- 
tioned, the more widely known methods are the use of a large cork by Fraser;’ of 
wool and gauze-collodion by McEachern,!*® and the improved double-flanged Tudor 
Edwards‘ tube with wash-out catheter. Sponge rubber is employed in the Hayward” 
and Wangensteen®® methods. The tube used in the present cases (except Case 17) 
was of the Hayward pattern, with the modification that pressure tubing was used 
(Fig. 65) It is readily made from two pieces of tubing, sponge rubber, and dental 
dam. It is important, after adjusting at operation the length of tube projecting 
into the chest, to see that the collar is firmly strapped to the central drainage tube 
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—this ensures against slipping. The large sponge rubber faced with dental dam 
allows a comfortable pressure to be maintained by zinc-oxide strapping. The 
region about the wound is smeared with zinc cream, and leakage about the tube 
does not occur. 

The development of suction technique has been an important feature in the 
evolution of closed drainage. Various workers applied suction with Potain’s aspir- 
ator, frequently interrupted by irrigations. Furthermore, siphonage has been 
employed in various ways, and Wangensteen?® stressed the value of manometry in 
controlling this procedure. Hayward! used closed drainage with a negative 
pressure measured on a U-tube water-manometer. The principle of these 


Fic. 65.—The assembled tube (A) and its component parts (Hayward pattern). S, Sponge rubber 
T, Chest tube ; D, Dental dam gummed to collar (C) with supporting strips. 

Note that pressure tubing is employed. The tube (T) is strapped to the collar (C) at X after the length 
of T projecting beyond D is adjusted at operation to the needs of the case (see text). 


methods is to supplement siphon drainage with a constant known negative pres- 
sure so that the empyema cavity may be kept empty. The pressures used were 
from — I0 to — 25 cm. of water. It is important to use a standard apparatus so 
that the nursing staff may readily become acquainted with the method. 

An essential feature in the development of closed drainage has been the 
recognition that as fluid is removed from a cavity in the chest the lung expansion 
is in concentric circles, the mid-region of the cavity on the chest wall being last 
obliterated (Figs. 66, 67). This is in contradistinction to the essential feature 
of open drainage—namely, drainage at the most dependent point. The importance 
of central insertion of the tube becomes evident when it is neglected, as in the 
following example :— | 

Case 2.—J. W., female, aged 12 years. On March 22, 1937, a portion of the eighth rib in 
the mid-axillary line was resected. The tube was removed on the sixteenth day and the child 
seemed well. The temperature began to rise in the next few days and the tube was replaced 


and remained in position from the twentieth to the twenty-fifth day. No further drainage 
resulted, however, and repeated examinations showed the cavity to be practically obliterated. 
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The child began to look sick and the temperature remained high. Ultimately on May 19 
a further portion of the eighth rib was resected posteriorly, and a small loculation containing 
some thick pus was detected above and somewhat behind the opening. Convalescence was 
then rapid, but had been unfortunately delayed six weeks because of too low and too anterior 
an insertion of the tube. For the mechanism, see Figs. 68, 69. 


Fics. 66-69.—Illustrating the concentric re-expansion of the lung accompanying suction. Figs. 66, 
67 show correct (central) insertion of tube leading to complete evacuation of cavity. Figs. 68, 69 demon- 
— a ro acing too low an insertion of the tube. Further details in text. (Diagrams by courtesy 
. A. D. Matheson. 


In this connection it is to be remembered that the diaphragm rises to a 
remarkable extent, applying itself to the chest wall as the cavity is obliterated, and 
for this reason a tube placed in the costo-phrenic angle frequently gives trouble 


and militates against drainage. 


Fig. 66 Fig. 67 
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SPECIAL CLINICAL TYPES 


1. Interlobar Empyema.—There were 2 cases of interlobar empyema in 
this series. In both there was pus in the general pleural cavity, and closed drainage 
through a single incision was adequate. 


Case 12.—D. S., female, aged, 44 years, was admitted on Sept. 4, 1937, suffering from 
pneumonia with signs at the left base. The temperature subsided by lysis towards the end 
of the second week, and then began to swing. Empyema was suspected, but tapping the 
chest on two occasions and X-ray examination yielded no positive information. Ultimately 
on Oct. 5, since dullness was maximal in the interlobar region in the left. mid-axillary line, 
the chest was needled there at a depth of 6 cm. with a large-bore needle and 10 c.c. of thick 
pus was obtained.. Two weeks later the child became somewhat cyanosed, and needling 
revealed pus in the general pleural cavity. Operation with closed drainage was performed 
on Oct. 21. The tube was removed on the fifteenth day and the child went homie on the 
thirtieth day, the temperature having been normal for the previous three weeks. | 


Needling should only be undertaken when an aspirator such as Potain’s is 
available. It is not uncommon for a meagre quantity of pus to be obtained with 
the exploring needle though there may be at least 300 c.c. of pus in the pleural 
space. Potain’s aspirator is a further security against failing to detect the presence 
of pus. In needling deeply, especially with a large-bore needle, it is possible to 
produce a pneumothorax, as occurred in Cases 11 and 18. Air can be removed 
rapidly if the aspirator is to hand, and such minor perforations heal readily. 

2. Empyema Necessitatis.—There was 1 case of empyema necessitatis in 
this series :— 


Case 10.—N. B., male, aged 4 years, was admitted on Aug. 27, 1937. “He was a congenital 
mental deficient snd it was difficult to assess how long the empyema had been present. He 
was very cachectic. The empyema was pointing in the lower and outer side of the right 
chest. A portion of the seventh rib in the scapular line was removed on Aug. 28 and closed 
drainage instituted, rising to 32-5 cm. Hg by Sept. 7. The tube was removed on Sept. 12, 
and on Sept. 23 lipiodol radiography showed that the cavity was practically obliterated: The 
pointing abscess had disappeared, having drained from behind. The child went home on 
Sept. 27, and when seen on Jan. 15, 1938, was plump and well, and his wound was healed. 


3. Acute Traumatic Pyopneumothorax.—Two cases developed an acute 
pneumothorax as an immediate result of needling in hospital. 


Case 11.—J. A., male, aged 4 years, was admitted on Aug. 28, 1937; suffering from 
pneumonia at the left base. Needling on Sept. 6 in the ninth left intercostal space medial 
to the scapular line perforated the lung. Hzmoptysis and cyanosis followed, and we immedi- 
ately resorted to suction with Potain’s aspirator. Only a little pus was obtained. Radio- 
graphy revealed a pneumothorax. The child improved, and on Sept. 11 pus as well as air 
was detected. Rib resection was then performed and closed drainage instituted. Convales- 
cence was delayed by the development of pneumonia in the other lung, but was otherwise 
uneventful. 

Case 18.—B. C., female, aged 6 years 8 months, was admitted on Dec. 1, 1937. A 
traumatic left pneumothorax (proved by radiography) was produced when needling for a sus- 
pected interlobar empyema. Operation on Dec. 23 revealed both a pyopneumothorax and 
an interlobar empyema, which was opened, and both were drained through the same tube. 
The pressure employed was increased to — 22:5 cm. Hg, and by Jan. 15, 1938, 630 c.c. of 
pus had drained. The tube was removed on Jan. 16 and the child went home well on Jan. 
27, five weeks after operation. . 


In such cases central insertion of the tube into the empyema cavity may well 
be above the level of the pus, owing to the presence of air, but the difficulty is 
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easily overcome by posturing the patient, and this is well tolerated since the 
suction apparatus maintains a negative intrapleural pressure, thereby negativing 
the cardio-respiratory hindrances of open drainage. The air is in part absorbed, 
though mostly removed by suction. 


THE TIME TO OPERATE 


Most people are agreed that the treatment of empyema, once it is demonstrated, 
is operative. Difficulty not infrequently arises where it is suggested that only very 
little fluid is present. For this reason needling with an aspirator such as Potain’s 
is of value, since pus will.then be withdrawn more readily. As a general rule, a 
chest from which a 10-c.c. syringeful of pus is readily obtained nearly always 
‘becomes surgical. If open drainage is contemplated one must wait till the pus 
thickens and adhesions form, while drainage is naturally at the most dependent 
position. In the meantime the patient may become so sick that the added dis- 
advantages of open drainage may turn the scale and the patient may die. 

Even in the sickest and smallest of children it is very easy to perform a rib 
resection under local anesthesia and insert the closed drainage tube. Immediately 
the negative pressure is applied the child becomes more comfortable. The 
operation can be readily performed in the bed. If desired, intercostal drainage 
can be so employed if it is thought the child is too sick, but then a very stout self- 
retaining catheter should be used. In such a case exploration of the cavity and 
removal of fibrin can be done later if necessary when the child has improved ; and 
in the meanwhile much fibrin may be sucked out at high negative pressures without 
distress to the patient, and much may be absorbed, so that later explorations fre- 
quently become unnecessary. . 

If the method is properly employed there should be no hesitation in advising 
operation immediately empyema is diagnosed. The cases recorded here were 
operated on within a day or two of the establishment of the diagnosis and in two of 
them the pus was quite thin (Cases 17 and 4). Actually, the thinner the pus and 
the earlier the operation is instituted, the lower is the pressure that is required to 
keep the chest empty of pus and the more easily is the lung re-expanded. 


TECHNIQUE OF CLOSED DRAINAGE 

Having decided to perform closed drainage, the following procedure is 
adopted. A preliminary injection of morphine and atropine is given. Local 
anesthesia is advised. By this means least distress is caused and the possible added 
factors of cyanosis and large respiratory excursion are not liable to obtrude. If 
care is taken, children of all ages are easily managed under local anesthesia, and 
frequently the sicker the child the quieter he is. | 

With a massive empyema it is best to remove a portion of the sixth rib in the 
mid-axillary line ; in other cases a portion of the rib lying over the centre of 
the cavity is removed. Before the pleura is incised with the adjacent periosteum, 
the region about the incision is smeared with zinc cream. Ina child of one year the 
central tube of the drainage tube is adjusted so that about 4 cm. of it projects 
beyond the dental dam (see Fig. 65). In older children a projection of 5-6 cm. is 
employed. There are lateral holes extending for 1 cm. from the end of the tube. 
If the child is in good condition after the pleura is incised pus may be aspirated 
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with the sucker and fibrin removed. If the child is very sick, the tube, which 
is clipped off, is immediately introduced as the knife is withdrawn, thereby causing 
least disturbance. Zinc-oxide strapping is applied over the sponge to just beyond 
half way round the chest. The strapping may be in the form of a waistcoat or 
corset, which thus allows of more ready examination of the wound, but it is not 
as easily maintained with small children as with adults. The inner tube is firmly 
fixed to the collar (outer tube) by zinc-oxide strapping, the child returned to a 


Fic. 70.—Photograph of complete apparatus. T, Chest tube; B, Receiving flask with maintained 
negative pressure ; P, Pump ; M, Water-mercury manometer (m, mercury arm; w, water arm; ¢, clip 
on water arm). Details in text. 


warm bed, and the apparatus connected as has been described!® (Fig. 70). In 
children it is probably advisable to perform rib resection where possible, to enable 
a tube of sufficient size to be introduced without causing pinching of the tube or 
necrosis of the intercostal vessels. 

The negative pressure is first placed at about 40 cm. of water, and daily 
increased by 2:5 cm. Hg till about 22-5 cm. Hg is attained, which routine has been 
found to be most usually adequate to drain the cavity. In géneral, the pressure 
is raised to enable adequate drainage, and for this the actual height reached (e.g., 


i 
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15-22°5 cm. Hg) is determined. If pain is experienced or blood is withdrawn, the 
pressure is too high and should be reduced. With the pressures employed, which 
are always raised gradually, this emergency hardly ever arises. The management 
is. simple. Repeated applications of dressings and changing of soiled beds are no 
longer necessary. The child is easy to handle and fears of cardio-respiratory col- 
lapse do not obtrude. Rarely is the wound disturbed before the seventh day, and 
usually not before the fourteenth. If drainage ceases_and—the temperature rises, 
the pressure is increased. If drainage still fails, the tube is washed out, care 
being taken not to introduce air into the chest; if this is ineffective the empyema 
cavity is washed out with saline or eusol solution. This can be done without 
introducing air into the chest.’ If difficulty is still experienced, the tube is removed 
and the cavity explored with the finger. Further needling would be the next 
procedure in the event of no known cause, such as extension of pneumonia or a 
further complicating condition. The presence of the strapping does not materially 
interfere with percussion. In view of the possibility of the necessity for later 
digital exploration of the chest cavity it is advisable to remove at least 5-6 cm. of 
rib, because rib rapidly regenerates in children. It is very distressing to try to 
introduce a finger into a narrowed opening with roughened rib ends projecting. 
Unless drainage is unsatisfactory, washing out the cavity is not indicated. It is 
usually employed only once or twice throughout the management of the case, and 
sometimes not at all. When drainage has ceased for a few days and the tempera- 
ture has remained down, with the child looking well, the tube is removed. Exam- 
ination will then show if the cavity is obliterated, as is practically always the case. 
If the lung is not fully re-expanded, the tube is re-inserted and at the same time 
it may be shortened. The child can be sat out of bed as soon as possible, for closed 
drainage does not contra-indicate mobility. Also the child can be removed for 
X-ray examination with the tube clipped off. 

In view of the large amount of pus removed, it is probably wise to give a high- 
protein diet. It has been noteworthy in these cases that the appetite improved 
very rapidly after operation. 

An occasional case requires ener for a few days only—for example, 
those where the condition has been present for some time and the patient 
has overcome the toxemia, and occasionally also in other types. Thus Case 12, 
admitted suffering from pneumonia on Sept. 4, 1937, was not operated upon till 
Oct. 21, when much thick pus and fibrin were removed and only a little drainage 
occurred after the sixth day. The child rapidly improved, and for the last three 
weeks of her stay in hospital the temperature was normal. She went home four 
weeks after the operation. Also in Case 4, where much pus was sucked out at 
operation, very little further drainage of pus occurred after closed drainage for 
twenty-four hours, and the chest condition gave no further trouble. The child 
was kept in hospital for four weeks till he recovered from the colitis contracted the 
day following operation. 


CASE REPORTS 


Particulars of certain of the cases have been given already where necessary to 
illustrate points in the text. A summary containing details of the whole series 
(18 cases) is supplied in Table I. 


Table I.—DETAILS OF CASES OF EMPYEMA THORACIS TREATED BY HIGH NEGATIVE-PRESSURE DRAINAGE 
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ACUTE SPONTANEOUS PYOPNEUMOTHORAX 


- During 1937 there were 3 cases of acute spontaneous pyopneumothorax at 
the Children’s Hospital, Melbourne, and these were followed throughout their 
course by the writer. A fourth case occurred, but the association of peritonitis 
and acute pyopneumopericardium places it in a different category, and post mortem 
the empyema cavity was found obliterated and the wound healed. Closed negative- 
pressure drainage had been employed. 


Case A.—G. L., male, aged 34 years, was admitted on April 28, 1937, with a history of 
nine days’ illness and was found to be suffering from pneumonia with signs of consolidation 
in the left chest. Eight days later the child became more distressed and pale, the apex beat 
was displaced to the right of the sternum, the percussion note in the left chest became tym- © 
panitic, and a large pneumothorax was demonstrated by radiography. On May 8 there was 
a fluid level (Fig. 71), and resection of the seventh rib in the posterior axillary line was per- 
formed. Much pus was sucked out at operation and culture yielded pneumococci. The 

drainage tube was connected to the apparatus, 

and for the first few hours air and pus were 

sucked out of the pleural cavity at regular 

intervals. The child was in some distress. 

The pressure was not maintained owing to 

leakage through the perforated lung. The 

following day the child was much improved 

and a negative pressure of — 25 cm. water was 

maintained. This was gradually increased, 

reaching — 7°5 cm. Hg on the 4th day, by 

which time 300 c.c. of pus had drained. 

Evidently the pressure was too high, for the 

lung perforation broke down and intermittent 

suction had to be employed till the evening 

of the 6th day. During this period the rate 

of drainage fell off, but with resumption of 

sustained higher negative pressure to — 15 cm. 

Hg drainage quickened from 30 c.c. to 90 c.c. 

a day (see Fig.61). The perforation broke down 

again on the 11th and 14th days; thereafter 

Fic. 71.—Case A. Pneumococcal acute spontan- the lung perforation remained healed. On the 
eous pyopneumothorax. Radiograph takenjust before 19th day following operation the child cough- 
gperauon, and showing a gross ed up 15 c.c. of pus. Drainage diminished 
right. on the 21st day and the negative pressure was 
raised from — 12-5 cm. Hg to — 30 cm. Hg 

by the 26th day, with only 30 c.c. further drainage. The temperature had been normal for 
the preceding six days, the child was well, and indeed had been remarkably so from the 
day following operation. The tube was shortened on the 28th day and remove¢ on the 3oth 
day, when the lung was found to be fully expanded and the cavity obliterated. Though no 
'pus was draining and the child was well, the high pressure had been maintained to ensure 
complete re-expansion of the lung with adhesion to the chest wall, thereby minimizing the 
chances of recurrence. Radiographs on May 15 and June 11 showed that the cavity had been 
kept continuously empty and the lung practically fully expanded. The child left hospital 
five weeks from the time of operation, and when seen three months later was very well and the | 
wound had thoroughly healed. 


Case B.—J. T., female, aged 18 months, was admitted on May 9, 1937, with a history 
of 18 hours’ collapse, suffering from pyelitis and bilateral otitis -media. Bronchopneumonia 
supervened on May 13. On May 25 it was recognized that there was massive consolidation 
at the left base. The child was extremely ill. On June 7 radiography revealed the presence 
of fluid and air in the left pleural cavity, with the heart much displaced into the right chest. 
The left chest was needled and thick streptococcal pus was obtained. On June 8 a portion 
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of the ninth rib was removed in the scapular line and closed drainage employed. The tube 
was introduced at the lower limit of the cavity and actually abutted on the diaphragm. Very 
little drainage occurred, only 150 c.c. draining by June 15. A blood transfusion of 200 c.c. 
was given on June 12, with striking improvement. Needling on June 15 yielded much thick 
pus, and on June 16 a portion of the sixth rib was removed just medial to the scapular line 
and 450 c.c. of pus obtained at operation. Difficulty was experienced in maintaining a nega- 
tive pressure. This was thought to depend on re-opening of the lung perforation. Actually 
the central tube had not been strapped to the collar, and it had slipped out and been replaced 
inside the collar, but not into the chest. Continuous suction through a water-seal was set 
up from a Sprengel’s pump, so as to give a constant pressure of — 25 cm. water (Fig. 72). 
The cause of the leakage became obvious on removing the dressing. A fresh tube was inserted 
with the child in bed, and the exploring finger revealed the cavity free of pus, but the lung 
was well collapsed against the mediastinum—the left pleural space being a gaping cavern. 
The child died the following morning. 

Post mortem the left lung was collapsed, carnified, and incorporated in the rigid medias- 
tinum. The cavity comprised the entire thoracic cavity, but was shut off below in the region 
of the first rib resection by the raised diaphragm applied against the chest wall. No per- 
foration of the lung could be demonstrated post mortem. Peritardisis of mild degree was 
present. 


Comment.—Three major points arise from this unfortunate case :— 

1. The fact that very thick streptococcal pus was obtained at the first needling 
on June 7, 1937, makes it probable that the massive pneumonic signs detected on 
May 25, described as “completely consolidated ”, were really the signs of fluid. 
The parlous state of the child on June 7 may have been due to sudden change of 
intrapleural relations from lung perforation, for air was detected in considerable 
quantity by radiography prior to needling and the heart was then displaced far to 
the right. The air might have resulted from anaerobic fermentation, but the pus 
was not foetid, and streptococci were obtained by culture. It is quite possible that 
a perforation in the lung could have healed and been submerged in the fibrin 
layer in the sixteen days from the first radiograph to death, and it may have been 
present for a longer time. 

2. At the first operation the tube was definitely ‘inserted at too low a level 
(ninth rib). The diaphragm readily rose and closed off the cavity, so that at the 
second operation when the sixth rib was resected 450 c.c. of pus were readily 
obtained—a very large amount for a baby of 18 months. 

3. The central tube should have been strapped to the collar in order to main- 
tain its position. It was also too readily assumed that the lung had an unhealed 
perforation. 


Case C.—L. W., male, aged I year 11 months, was admitted on July 5, 1937, with a 
history of irritability, cough, dyspnoea, and fever for five days. The baby was very ill, pale, 
and cyanosed. Temperature 103:2°, pulse 160, respiration 48. There were dullness at the 
right and crepitations at the left base. Bilateral open otitis media was present. On the even- 
ing of the sixth day the child became very distressed. The apex beat was displaced to the 
left, the percussion note in the right upper chest was tympanitic, and the breath-sounds whistling. 
The breath-sounds had a cavernous quality at the right apex. The right pleural space was 
needled in the seventh right intercostal space in the posterior axillary line and air under pres- 
sure with 180 c.c. of thin yellow pus was obtained. Gram-positive cocci were seen in the 
Primary smear and Staph. aureus grew on culture. With the child in bed a small butterfly 
catheter was introduced through a stab incision and the tube led under water into a bottle. 
By the following morning 120 c.c. of pus had drained, but the child was extremely ill, pale, 
and cyanosed. Continuous suction was then set up from a water-tap connection led through 
a device to maintain a pressure of — 17:5 cm. of water (Fig. 72) and a larger self-retaining 
catheter was introduced. 


; 
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The following day the child was a little better; .420 c.c. of pus had drained, and the 
pressure was increased to — 25 cm. of water. On July 14 the child was looking definitely 
better and 630 c.c. of pus had drained. However, the next day the condition became worse, 
cyanosis returned, and the temperature rose; 930 c.c. of pus had drained. The intranasal 
oxygen which had been administered from the inception was made to bubble furiously through 
the water bottle, but the cyanosis persisted. On July 16 a blood transfusion of 125 c.c. was 
given, with disappearance of cyanosis and considerable improvement for some hours. How- 
ever, on the afternoon of the following day cyanosis became extreme and death resulted. 


| 
| 


D. 


Fic. 72.—Apparatus for maintaining continuous fixed negative pressure in case of pleurobronchial 

; . A, Connected to chest tube; B, Open to atmosphere; C, Continuous suction—Sprengel’s or 

aaa suction ; D, Manometer measures negative pressure equal to depth (h) of tube B . below surface of 
On section the right pleural cavity was found to be lined by fibrin, but there was no free 
pus and the right lung was partially collapsed. The right lung was completely consolidated, 
with a gangrenous process in the anterior part of the base of the right lower lobe. In the 
anterior part of this region there were two perforations about 2 mm. in diameter leading to 
bronchi, from which small abscesses had ruptured on to the pleural surface. The lower lobe 
of the left lung was consolidated, but the upper lobe contained air. There was a small amount 
of fibrin on the visceral pericardium. Thus the pleural cavity had been freed of pus by the 
maintenance of a negative pressure of — 25 cm. water. The set-back on July 15 was due 
to extension of the pneumonic process, the left upper lobe being the only available respiratory 

area. 
SUMMARY 


1. The necessity for high negative pressure in the treatment of empyema by 
closed drainage is discussed. 

2. A series of 18 consecutive patients with empyema who were treated by this 
method, all of whom recovered, is presented. 

3. Three cases of acute spontaneous pyopneumothorax complicating pneu- 
monia are described. 


I wish to thank the members of the Honorary Staff at the Children’s Hospital, 
Melbourne, for allowing the use of this method of treatment and the reporting of 
the cases. Especial thanks are due to Dr. C. H. Kellaway, Mr. E. S. J. King, and 
Mr. J..G. Whitaker for much help and encouragement. 
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VERITOL 


A BLOOD-PRESSURE STIMULANT FOR USE DURING 
AND AFTER OPERATIONS 


By HAROLD DODD GERALD MERTON, M.A., PH.D., LONDON 


OUR attention was drawn to veritol by Sir Stanton Hicks in the Hamilton Russell 
Memorial Lecture! when he reviewed the position of acute circulatory failure due 
to hemorrhage and shock. He commented on the limitations of our remedies 
when shock is actually present, and emphasized the necessity for its prevention. 
When his paper was published he wrote this addendum: “ This substance 
(veritol) is the nearest approach so far obtained to the ideal physiological restora- 
tive of the circulating blood-volume, provided the depots (i.e., the liver, spleen, 
and venous plexuses) are not depleted. It acts upon these—not upon the vessels 
—it enhances cardiac efficiency where this is low, its effect on the blood-pressure 
lasts twenty times as long as adrenaline and does not exceed the normal level, since 
unlike adrenaline it does not throw the carotid sinus and aortic throttles out of 
action. In severe circulatory collapse after operations for cerebral tumour, ileus, 
rectal or gastric resection, and following lumbar anesthesia, it has proved most 
effective.” If these claims could be substantiated, then veritol would indeed 
be a long-sought-for, life-saving drug. 

The purpose of this note is to give our personal findings derived from observa- 
tions of its use in 68 injections on 40 major surgical cases, 58 injections being given 
during operation and 10 to debilitated patients two or three days after major © 
surgical operations. In particular we sought information on the following 
points: (1) The approximate useful dose ; (2) The route by which it should be 
given, i.e., whether intravenously, intramuscularly, or subcutaneously; (3) How 
soon it exerted an effect; (4) What and how much this effect was ; (5) How long 
this action lasted. 

Veritol, the makers state, is [(-(p-oxyphenyl)-isopropylmethylamine, and 
chemically is closely related to hordenine and tyramine.) It is dispensed in 1-c.c. 
ampoules of 0-2 g. of veritol sulphate. The manufacturers, as the result of the 
published work of numerous German investigators,” claim: (1) A beneficial action 
on the coronary vessels ; (2) An increase of the systolic and diastolic pressures ; 
(3) The absence of any marked effect on the pulse-rate ; (4) The emptying of the 
blood-depots ; (5) No effect on the blood-sugar ; (6) No toxic effects, either local 
or general. 

We have not been able to test claims 1, 4, and 5, but the rest are borne out by 
our results. Our injections were given, unless otherwise stated, at operation, 
i.e., while the patient was suffering from the effects of anesthesia and surgical 
interference. Most of the cases were major abdominal operations, the great 
majority performed under percaine spinal anesthesia, usually supplemented by 
cyclopropane or ether, a few having been preceded by an intramuscular injection 
of 0-5-0-75 gr. of ephedrine. The blood-pressure and pulse-rate data obtained were 
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generally taken at intervals of three to five minutes, and were, of course, influenced 
by changes in anesthetic and the character and extent of the surgical trauma. 

At operation the injections were given when the systolic blood-pressure fell 
near to or below the approximate normal diastolic pressure, i.e., usually below 
go mm. of mercury. 

Before the advent of veritol, our practice was to maintain the blood-pressure 
during operation by injecting o-5 gr. ephedrine intravenously ; corsequently when 
veritol arrived, this was the route of administration first tried. After a few cases, 
because of the immediate and considerable rise in blood-pressure, the intravenous 
dose was reduced and part given intramuscularly in order to obtain a smoother 
and longer effect. Later, since we found the response to the simple intramuscular 
dose was consistently good, we adopted this as the routine method, the injections 
usually being made into the muscles of the arm or shoulder girdle. 

In evaluating the observations made during operation there was the difficulty 
that we were not dealing with normal individuals but with patients who, in addition 
to their abnormal condition, were affected by the anesthesia and surgical procedure. 
The method we adopted was to group observations according to dosage and method 
of administration, and to derive average curves from such material as was consist- 
ent. We assumed that the smaller and variable factors would cancel out in taking 
the average, and leave a clearer view of what was happening. All the data were 
compared with these curves in order to study their deviations from the average 
and to discover if there were larger deviations due to special factors. We found 
accordingly that cases of spinal anesthesia differed from oan and must be 
considered separately. 

The results give a clear indication of the action of the drug on tina affected 
by surgical operation. No marked or inexplicable discrepancies or dangerous 
reactions. were observed. 


INTRAMUSCULAR AND SUBCUTANEOUS INJECTIONS 


Forty-three injections were made intramuscularly and 6 given subcutaneously. 
The records show that the four of the latter given in the wards produced practi- 
cally the same effect as those given intramuscularly, so they have been grouped 
with them. The useful dose given in these ways appeared to be about I c.c. 
(I ampoule), and 33 of the injections recorded were of this amount. Of these 
33 injections 5 records made from post-operative debilitated patients in the wards 
(2 of whom were given intramuscular, and 3 subcutaneous, injections) were com- 
bined to give the result shown in Fig. 73; 7 records of injections given during 
operations for falls in blood-pressure not primarily due to spinal anesthesia were 
combined to give Fig. 74; and 5§ records of injections given for the fall of 
blood-pressure immediately following injections of spinal anesthesia (percaine) 
when combined gave Fig. 75. Of the remainder, 9 records were incomplete, 5 
were in some way abnormal, and 3 were from hernia cases which will be commented 
on in due course. 

In addition to these I-c.c. doses, we made 9 trials with doses of less than I c.c. 
and 7 with doses of 1:5 c.c. The former indicated that anything less than 0:75 c.c. 
given intramuscularly to an adult had less than the desired effect; 05 c.c. gave 
a temporary rise in pressure of about 20 mm. Hg. On the other hand, 1°5 c.c., 
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although a rather large dose under ordinary circumstances, showed. to advantage in 
debilitated and shocked patients. There were 5 cases where the blood-pressure had 
fallen below 100 mm., and in none of them did the injection of 1-5 c.c. raise the 
pressure above a maximum of 160 mm., except in one (Case 39), where the fall was 
simply due to the spinal anesthesia before the operation had commenced, and 
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Fic. 73.—Veritol ward test. (Patients quiescent Fic. 74.—Veritol — operation (average con- 
mean curve of 5 cases.) ditions). (Mean curve 0 cases; note lag of 2} 
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Fic. 75.—Intramuscular veritol after injection of Fic. 76.—Mixed injections of veritol (intravenous 
spinal percaine anesthetic (mean of 5 cases). and intramuscular) after spinal percaine anesthetic 
(mean of 4 cases). (See p. 83.) 


in this the pressure rose to 179 mm. This was a patient being operated on for an 
abnormal condition of the gall-bladder who had a further 1 c.c. during the opera- 
tion, whereby the pressure was raised from 70 mm. to 113 mm., and when at the end 
of the procedure the pressure had again fallen to 82 mm., a 1°5-c.c. injection 
restored it to 152 mm. Fig. 77 is the record of this case. In another similar 
patient (Case 34), suffering from surgical shock, who had had three previous doses 
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of 1 c.c. each before and during the operation, the effect of 1-5 c.c. given at the end 
was to raise the pressure from 56 to 118 mm. 

The method of subcutaneous injection was tried on two occasions at the end 
of operations. In one case a temporary rise of 7 mm. was observed, and in the 
other an observation at the end of 25 minutes showed no change, although a 
subsequent intramuscular injection produced a normal reaction within about 3 
minutes which lasted over 40 minutes. The improvement in the former patient 
may well have been due to the natural recovery. The responses were small, pre- 
sumably because the circulation under such conditions was too sluggish to absorb 
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the dose given this way. When, however, there was a reasonable circulation, as 
in the four ward tests, the results were similar to those of the intramuscular 
injections. Although this evidence is insufficient to be conclusive, we stopped 
the investigation of the hypodermic route in favour of the intramuscular, which 
we found easy and satisfactory. 

The evidence in the records of pulse-rates is not clear. The effect of the 
veritol on the rate is small and masked by the effects of the various stimuli due to 
the operation and to the anesthetic. Comparing all the data available, including 
ward tests, with the curves in Figs. 73 and 74, the trend shown is confirmed. There 
is a small increase in the rate of about 15 per cent, beginning in 5 minutes, lasting 
from 10 to 20 minutes, and then a slow fall to the former level. In the cases of 
spinal anesthesia, too, the behaviour of the pulse-rate after the injection varied, 
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but in most cases there was the same moderate increase of rate (see Figs. 75, 76), 
though in a minority of cases it fell slightly. 

We may summarize our conclusions from 43 intramuscular and 6 subcutaneous 
observations as follows: For normal practice I c.c. given intramuscularly is a 
convenient and adequate dose. When, however, the fall in blood-pressure is due 
to a small injection of spinal anesthetic, 0-75 c.c. is probably sufficient. No 
injection of 0-5 c.c. is likely to be of much use in an adult patient. On the other 
hand, in a truly debilitated or shocked patient, as at the end of an operation, 1-5 
c.c. 1S not excessive or dangerous. 


INTRAVENOUS INJECTIONS 

Intravenous injections were made on 19 occasions. In 14 of them the initial 
intravenous injection was followed by an intramuscular one, but the immediate 
action was undoubtedly due to the intravenous part of the dose, for the other 
intramuscular injections took a few minutes to become effective. The data 
obtained from these 14 cases accords with that from the other § cases which were 
given simple intravenous injections. 

We estimated that the action from an intravenous injection commenced 
within 15 seconds. A sharp rise in blood-pressure resulted, which reached a 
maximum level in about 4 minutes. Doses of 1 c.c. raised the blood-pressure 
from levels between those too low to record and 110 mm., to levels between 160 
mm. and 190 mm. in three cases, and to 220 mm. in the fourth case. With doses 
of 0:2-0:25 c.c. the level reached in 4 minutes, which we attribute to the intravenous 
part of the dose, lay between 100 mm. and 160 mm. and averaged 130 mm. for the 
II cases, which was near to their average normal systolic pressure of 140 mm. 
Two similar 0-5-c.c. doses showed rises in 4 minutes from 90 mm. to 140 mm. and 
from 80 mm. to 180 mm; and one (Case 2,6) simple intravenous dose of 0-75 c.c. 
from 80 mm. to 140 mm. For the subsequent behaviour we can only use the 
evidence of the five simple injections. Compared to intramuscular or mixed in- 
jections, the rate of fall of blood-pressure from the maximum was greater, which 
one might expect since the levels were higher. The duration of action was 
shorter—about 20 minutes. The pulse records of these five differ somewhat, but they 
all trend towards a temporary increase in rate, mainly of the order of 20 per cent. 

Our results thus indicate that a dose of more than 0:25 c.c. given intravenously 
is liable to prove too violent, the rise of pressure is precipitate, and the level 
reached is likely to be considerably above the normal systolic. This is undesir- 
able and possibly dangerous—for instance, it causes increased bleeding. More- 
over, the effective duration of action is shorter than in the case of intramuscular 
injections. Consequently, we only use intravenous injections in the shape of 
small doses of 0:2 c.c. in conjunction with the intramuscular administration, and 
the results of this combination we shall now discuss. 


MIXED INJECTIONS (INTRAVENOUS AND 
INTRAMUSCULAR) 

The data consist of 13 records of mixed injections. The proportions of 
dosage varied from 0-2 c.c. intravenously with 0-8 c.c. intramuscularly to half and 
half. We have 6 records of the former, which show the proportion to be a good 
working combination. 
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We found that the intravenous dose determined the initial rise in blood- 
pressure to the extent already indicated for that method, and the intramuscular 
dose sustained the subsequent level. There were 11 occasions on which we used 
0:2 or 0°25 c.c. intravenously and gave the balance of the I-c.c. ampoule, except 
in two cases where the amount was 0°5 c.c. and 0°6 c.c., intramuscularly. In 10 
out of the 11 cases the injections were made within 20 to 30 minutes of the injec- 
tion of spinal percaine anesthetic, and at about the time of the initial incision. 
In all cases the response was immediate, and in 8 of them the increase in blood- 


pressure was moderate (average maximum 130 mm.) and sustained for at least 


40 minutes (7 cases). The other 3 cases, in all of which percaine spinal anzs- 
thesia was used, responded by larger rises—from unrecordable to 214 mm., 
7o mm. to 160 mm., and unrecordable to 180 mm., lasting 30, 18, and 25 minutes, 
respectively. 

In Fig. 76 we have combined four records in an average curve. As it relates 
to the recovery of blood-pressure consequent on the administration of a percaine 
spinal anesthetic, it cannot be accepted as typical of the effect under other condi- 
tions. The rather sharp fall in systolic pressure after 15 minutes, shown in the 
figure, is probably not the usual response ; it arose from sharp falls in two of the 
four records. The remaining five records obtained under similar conditions, three 
of which were of mixtures 0°25 c.c. intravenously with 0-75 c.c. intramuscularly, 
showed a much better maintenance of blood-pressure. 

The pulse-rate curves show more pronounced rises than in other cases, but 
this may be considered as at least in part a recovery from the fall consequent on the 
spinal percaine injection. -The behaviour of the pulse-rate in the other records of 
mixed injections varies, but on the whole there is confirmation of the tendency 
to a slight increase in rate such as we found with the other methods of injection. 

Our conclusions are that an effective combination in event of threatened 
collapse is 0-8 c.c. intramuscularly with 0-2 c.c. intravenously. The blood-pressure 
(a) rises immediately ; (b) reaches an average maximum of 140 mm. usually within 
§ minutes, a maximum which is roughly 15 per cent higher than that after the simple 
intramuscular injection; and (c) falls rapidly at first, but some effective action 
is maintained for approximately 40 minutes. 

The rise after a simple intramuscular dose of 1 c.c. is a flatter curve than, 
but the duration of action is“about the same as, after a mixed administration— 
i.e, 40 minutes. The only advantage of the initial intravenous injection is the 
rapidity of the action. This is of value with a collapsed patient, but in practice 
a difficulty arises: time may be lost before entry into a vein, for often in such 
conditions the peripheral veins are empty and contracted. Now, our experience 
shows that an intramuscular injection takes effect in 2 or 3 minutes. Consequently 
it seems to us that in severe collapse it would be best to give the intramuscular 
injection immediately, e.g., below the clavicle, and the intravenous injection 
afterwards. 


THE CLINICAL USE OF VERITOL 


In a number of cases repeated doses of veritol were prescribed after operation 
in order to aid in the restoration and maintenance of the patient’s condition. As 
detailed measures of blood-pressure were not made, the casés are not included 
in this series. The following comments may, however, be usefully made here. 
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To obtain the full assistance of veritol, it is necessary to be guided by the 

progress of the pulse-rate and blood-pressure, noting also the respiration, as well 
as the condition of the skin and the mentality of the patient. Such detailed observa- 
tions are not always possible, in which case the dosage must be empirical. The 
writers advise I c.c. intramuscularly, two-hourly for two or three doses or until 
the patient is warming, is a better colour, has a steadying pulse, etc.; no harm 
will ensue from such administration. On the other hand, these doses may be in- 
adequate, but increased amounts are inadvisable unless the blood-pressure is 
taken beforehand and repeatedly afterwards in order to ensure that the response 
is not excessive. 
_ An example of empirical dosage is that of a lady of 72 who had cholecystectomy 
and choledochostomy performed for gall-stones and a stone in the common bile- 
duct. Six hours later when noticed in passing, she was found to be cold, pulse- 
less, pallid, and barely conscious, although shortly after the operation her condition 
had. been quite satisfactory. Veritol, 1 c.c. hourly for three doses, and oxygen 
inhalations were ordered. Three hours later she was warm, chatted and smiled 
when spoken to, and her pulse was steady and full. The change was striking and 
her recovery continued progressively. 

Our first experience with veritol was dramatic :— 


A married woman, aged 61, with gall-stones; Moots-McMechan Cardiac Index, 75 
per cent. She collapsed during operation under a spinal anesthetic. Cardiac “massage 
and ephedrine, 0-5 gr. intravenously + forced O, through an intratracheal tube started the 
heart and gave some pulse in 4 minutes, but she failed to recover a measurable blood-pressure 
9 minutes after the ephedrine injection. One c.c. veritol was given intravenously ; it 
restored the pulse and shot the pressure up to 188 mm. within 2 minutes, sustaining it at 
over 120 mm. for the remaining 35 minutes of the operation. Although 25 minutes later— 
i.e., 1 hour after the collapse—it had fallen to 98 mm., it recovered to around 115 mm. without 
further treatment. She made a good recovery. 


A valuable characteristic of veritol is the absence of unpleasant subjective 
symptoms following its use. The ward tests revealed that no symptoms were 
noticed by the patients except in one instance where the patient volunteered the 
remark that the injection had made her feel better. The subsequent use clinically 
of repeated doses served to confirm this conclusion. Veritol thus stands in sharp 
contrast to other blood-pressure raising drugs like ephedrine and Preparation 2020, 
which cause headaches, palpations, throbbing in the head, bradycardia, and cold 
sensations in the limbs and spine.® 

The effective action of intramuscular or mixed injections of veritol appears 
to last about 35 minutes, and ward tests confirm that the direct action of the drug 
has ceased at the end of an hour. By that time, however, the circulation has 
recovered frequently so much that a reasonable level of blood-pressure is main- 
tained without further stimulation. 

As one might expect, the condition of the patient, the anesthesia, and the 
nature of the operation affect the response to veritol. Three cases of inguinal 
hernia each done under a medium dose of spinal percaine showed prolonged 
climbing blood-pressure curves after normal dosages of I c.c. of veritol given 
to counteract the post-spinal fall. Several simple appendicectomies behaved 
similarly. 

A particularly exaggerated response occurred in one case, that of a hernia and 
appendicectomy, with a normal blood-pressure of 140 mm. The immediate rise, 
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after a mixed injection of veritol (0-2 c.c. intravenously + 0-8 c.c. intramuscularly), 
was from unrecordability to 104 mm. in § minutes, followed by a renewed rise to 
190 mm. § minutes later, finally reaching 214 mm. 6 minutes later still. In the 
next 15 minutes it fell to 106 mm. 

Presumably the natural tendency to recover, in a short non-traumatizing 
operation in relatively healthy subjects, is strong, so that the stimulus of veritol 
has greater effect. In such cases 0°75 c.c. intramuscularly would probably be 
adequate to initiate and maintain the restoration in blood-pressure. 

On the other hand, we noticed that at the end of major operations, when the 
patient was shocked, the response was less than usual; thus was established our 
recommendation of a 1-5 c.c. intramuscular dose. 

Repeated injections do not appear to lose their effectiveness. Patients remain 
sensitive to them, and the clinical improvement seems to be held, although as just 
remarked, the response is not so brisk in shocked patients. For this reason the 
blood-pressure should be measured to ensure that an effective dose is being used. 
The readings are frequently surprising during the 48 hours after major operations ; 
we have found the diastolic pressure equal to or less than the pulse pressure (= 
difference between systolic and diastolic), indicating impaired cardiac efficiency, 
and the systolic as low as §5 mm. 

Readers will notice the large proportion of spinal anzsthetics in this series 
when the fall in blood-pressure is always marked and veritol is frequently used. 
Nevertheless our observations of many other patients operated on under local 
infiltration or some form of general anzsthetic also show unexpected variations in 
the blood-pressure, usually a fall. In consequence, we consider that observations 
of the blood-pressure can usefully be made during all major surgery, and that for 


purposes of controlling it, veritol is a valuable addition to the surgeon’s remedies. 
In this way the onset of shock is anticipated and counteracted. 

It is necessary to bear in mind the qualification made by Sir Stanton Hicks 
in his addendum: “.. . provided the depots (i.e., the liver, spleen, and venous 
plexuses) are not depleted.” If a patient is dehydrated, or has suffered much 

hemorrhage, the lack of fluid must be made good by salines or blood transfusion. 
Veritol cannot act as a substitute for these vital agents. 


RECORDS OF ILLUSTRATIVE CASES 


Case 1.—J. H., female, aged 61. 

Diagnosis: Cholecystitis. 

Operation: Laparotomy; gall-bladder and appendix excised. 

Blood-pressure: 155/85 mm. Cardiac index: 82 per cent (normal 50 per cent). 

Anasthetic: Ephedrine, 0-5 gr. intramuscularly. Spinal percaine + cyclopropane. Spinal 
failed, then gas, oxygen, and ether. 

Collapse 5 minutes later, after delivery of gall-bladder. Cardiac massage + 0:5 gr. ephe- 
drine intravenously, failed to revive blood-pressure in 5 minutes. 

Veritol 1 c.c. intravenously raised blood-pressure to 188 mm. after 2 minutes. 

Result: Recovery. 


Case 2.—J. B., male, aged 48. 

Diagnosis: >? Carcinoma of pelvic colon (also asthmatic). 

Operation: Laparotomy; diverticulitis found. 

Blood-pressure: 145/95 mm. Cardiac index: 53 per cent. 

Anaesthetic: Ephedrine, 0-5 gr. intramuscularly. Spinal percain we cyclopropane. 
Breathing jerky, blood-pressure falling (95 mm., falling just after incision). 
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a. Veritol 1 c.c. intravenously raised blood-pressure to 164 mm. after 2 minutes ; 20 min- 
utes later blood-pressure was 88 mm., and falling rapidly. 

b. Veritol 0°75 c.c. intravenously put blood-pressure to 118 mm. in 2 minutes and 130 
mm. in 5 minutes. After 20 minutes settled steady at 98 mm. 


Case 5.—E. J., female, aged 41. 

Diagnosis: Gall-stones. 

Operation: Gall-bladder and appendix excised. 

Blood-pressure: 119/72 mm. Cardiac index: 65 per cent. 

Anaesthetic: Ephedrine, 0-75 gr. intramuscularly before spinal percaine and gas and oxygen, 

On exploration blood-pressure fell to 94 mm. 

Veritol 0-5 c.c. intravenously + 0:5 c.c. intramuscularly put blood-pressure to 159 mm. 
and maintained it at more than 120 mm. 

Result: Recovered. 


Case 6.—M. L., female, aged 65. 

Diagnosis: Cholecystitis. 

Operation: Gall-bladder excised. 

Blood-pressure: 170/92 mm. Cardiac index: 85 per cent. 

Anaesthetic: Local + open ether. 

Blood-pressure fell from start of ether to 84 mm. 

Veritol 0:25 c.c. intravenously and 0-6 c.c. intramuscularly raised blood-pressure to 
152 mm. and maintained it at over 120 mm. 

Result: Recovered. 


Case 7.—W. R., Male, aged 56. . 

Diagnosis: Chronic gastric ulcer and duodenal ulcer. Extremely debilitated. Secondary 
anemia. Old perforation. 

Operation: Anterior gastro-enterostomy for gastric ulcer, designed as first stage of 
partial gastrectomy. 

Blood-pressure: 108/70 mm. Cardiac index: 54 per cent. 

Anaesthetic: Arrived in operating theatre asleep. Local anesthetic + cyclopropane, 


followed by gas, oxygen, and ether. 

Blood-pressure fell with start of ether to 80 mm. ? too much cyclopropane. 

a. Veritol 0-5 c.c. intravenously + 0-5 c.c. subcutaneously put blood-pressure to 198. 
Slow fall followed over 30 minutes to 100 mm. . 

b. Veritol 0-5 c.c. into saline drip—i.e., intravenously—4o minutes after (a). Recovery 
to 132 mm. in 10 minutes, then return to 100 mm. 

Four days later—Ward test. 

c. Veritol 0-75 c.c. intramuscularly put blood-pressure from 108 mm. to 147 mm. in 
I5 minutes and was back to 115 mm. at 35 minutes and steadied there. 

Result: Died after burst wound, sutured ten days later. 


Case 8.—A. C., female, aged 49. 

Diagnosis: Gastric ulcer (hour-glass) and pathological appendix. 

Operation: Partial gastrectomy (Billroth I) and appendicectomy. 

Blood-pressure: 148/100 mm. Cardiac index: 48 per cent. 

Anaesthetic: Ephedrine 0-75 gr. intramuscularly before spinal percaine and cyclopro- 
pane. 
Blood-pressure had fallen to 90 mm. 
Veritol 0:25 c.c. intravenously + 0-75 c.c. intramuscularly raised blood-pressure to 116 
mm., and it remained at average 115 mm. for rest of operation, i.e., about 2 hours. 

Result : Recovered. 


Case 11.—B. D., female, aged 27. 

Diagnosis: Calculous hydronephrosis. 

Operation: Nephrectomy. 

Blood-pressure: 112/70 mm. Cardiac index: 60 per cent. 

Anaesthetic :_ Ephedrine, 0-75 gr., before spinal percaine + open ether later. 
Low blood-pressure after spinal. 
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a. Veritol 0:25 c.c. intravenously + 0-5 c.c. intramuscularly put blood-pressure to 108 
mm. Despite severe renal hemorrhage, kept it about 85 mm. 

b. Veritol 0-6 c.c. intramuscularly near end of operation put blood-pressure up to 126 
mm., after which it fell to 96 mm. 

Result: Recovered. 


Case 14.—H. L., female, aged 53. 

Diagnosis: Carcinoma of breast. 

Operation: Amputation of breast. 

Blood-pressure: 150/78 mm. Cardiac index :92 per cent. 

Anaesthetic: Ether. 

Blood-pressure fell 12 minutes after start of ether, and 3 minutes after incision, from 
150 mm. down to around 95 mm. 

Coramine, 1 ampoule intramuscularly gave no support, and 7 minutes later blood- 
pressure was less than 70 mm., ultimately 60 mm. CO, raised it up to 76 mm. 

a. Veritol, 0°§ c.c. intramuscularly in arm supported blood-pressure at around 85 mm. 
Pressure kept low to minimize bleeding. 

Four days later—Ward test. 

b. Veritol 1 c.c. subcutaneously in leg put blood-pressure from 114/63 mm. to 136/70 
mm., and at 2 hours 55 minutes a second maximum (? serum absorption) at 162/88 mm., and 
remained greater than 130 mm. for 3 hours. 

One week later—Ward test. 

c. Veritol 1 c.c. subcutaneously (? in arm) put blood-pressure from 114/65 mm. to 143/78 
mm., and again there was a slight second maximum at 23 hours. 

Result: Recovered. 


Case 16.—G. S., male, aged 63. 

Diagnosis: New growth in bladder. 

Operation: Resection of bladder. 

Blood-pressure: 158/85 mm. Cardiac index: 86 per cent. 

Anaesthetic: Spinal percaine + cyclopropane and gas and oxygen (no ephedrine). 

Blood-pressure fell after spinal. 

a. Veritol 0:2 c.c. intravenously + 0-8 c.c. intramuscularly raised blood-pressure from 
less than 80 mm. to level of 125 mm. before cyclopropane, and maintained at 115 mm. and 
finished well 24 hours later. 

Two days later—Ward test. 

b. Veritol o- 5 C.c. subcutaneously put Wiiennaien 168/88 to 196/110 mm., returning 
to previous level in 20 minutes. 

Result: Recovered. 


Case 19.—A. R., female, aged 48. 

Diagnosis: Carcinoma of breast. 

Operation: Amputation of breast (barely operable). 

Blood-pressure: 130/80 mm. Cardiac index: 62 per cent. 

Anaesthetic: Spinal percaine and ether. 

Blood-pressure fall after spinal and before ether. 

a. Veritol 0-2 c.c. intravenously and 0-8 .c.c. intramuscularly. Blood-pressure rose from 
70 mm. to 160 mm. and fell again rapidly (? due to ether and bleeding) to around 65 mm. At 
40 minutes, 59 mm. and falling. 

b. Veritol 1 c.c. intramuscularly — put pived-grenete to 50 mm. and gradually to 
steady at 80 mm. 

Result: Recovered. 


Case 20.—E.C., female, aged 50. 

Diagnosis: Gall-stones. 

Operation: Gall-bladder out and common bile-duct drained. 
Blood-pressure: 140/90 mm. Cardiac index: 56 per cent. 
Anaesthetic: Spinal + open ether (no ephedrine). 
Blood-pressure fell after spinal. 
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a. Veritol 1 c.c. intramuscularly. Blood-pressure from less than 65 mm. slowly to 102 
mm., but open ether started fall to 60 mm. ? Spinal failure. 

b. Veritol 0-2 c.c. intravenously + 0°8 c.c. intramuscularly raised blood-pressure to 
138/94 mm. (Note spinal wore off in 1 hour 25 minutes.) 

Result: Recovered. 


Case 21.—J. R., male, aged 41. 

Diagnosis: Duodenal ulcer and appendix. 

Operation: Partial gastrectomy (Billroth I) and appendicectomy. 

Blood-pressure: 130/80 mm. Cardiac index: 62 per cent. 

Anaesthetic: Spinal percaine + open ether. 

Blood-pressure fell after spinal anesthetic. 

a. Veritol 1 c.c. intramuscularly raised blood-pressure from 85 mm. to level at 95-100 mm. 

Half an hour after operation and 24 hours after (a) blood-pressure was 68 mm. 

b. Veritol, 1 c.c. intramuscularly given (no record). 

Two days later—Ward test. 

c. Veritol I c.c. intramuscularly put blood-pressure 146/85 mm. to 164/97 mm., dura- 
tion 30 minutes. 

Result: Recovered. 


Case 22.—L. D., female, aged 66. 

Diagnosis: Gall-stones. 

Operation: Gall-bladder and appendix removed. Common bile-duct explored. 

Blood-pressure: 133/80 mm. Cardiac index: 66 per cent. 

Anaesthetic: Spinal percaine + cyclopropane (no preliminary ephedrine). 

Blood-pressure fell sharply after spinal anesthetic. 

a. Veritol 0-2 c.c. intravenously + 0-8 c.c. intramuscularly raised blood-pressure from 
less than 68 mm. to 188 mm. At 28 minutes blood-pressure 90 mm., falling. 

b. Veritol 0-5 c.c. intramuscularly arrested fall and put blood-pressure to 106 mm., 
settling down around 92 mm. 

Result: Recovered. 


Case 27.—W. H., male, aged 59. 

Diagnosis: Duodenal ulcer and appendix. 

Operation: Partial gastrectomy and appendicectomy. 

Blood-pressure: 145/82 mm. Cardiac index: 77 per cent. 

Anaesthetic: Spinal percaine + gas and oxygen and local. Later ether. 

Blood-pressure fell after start of gas and oxygen. 

a. Veritol 1 c.c. intramuscularly (arm) put blood-pressure from less than 55 mm. to 
150 mm. and remained around 125 mm. for 57 minutes. Fell when gas and oxygen stopped 
and ether started. (? spinal failed after 85 minutes.) 

b. Veritol 1 c.c. (intramuscularly) put blood-pressure from less than 70 mm. to 175/92 
mm. It was 160 mm. after 40 minutes. 

Result: Recovered. 


Case 31.—A. L., female, aged 55. 

Diagnosis: Gall-stones in common bile-duct; gall-bladder removed in 1932. 

Operation: Exploration of common bile-duct. 

Blood-pressure: 150/90 mm. Cardiac index: 67 per cent. 

Anaesthetic: Spinal percaine and open ether. 

a. Veritol 1 c.c. intramuscularly (arm) following spinal, checked fall till open ether 
started, when blood-pressure fell from 130 mm. to + 95 mm. and remained there, when. 

b. Veritol 1 c.c. intramuscularly (buttock) 95 minutes after (a), and at end of operation 
raised blood-pressure from 92 mm. to level around 117 mm., till record ended 55 minutes 
later. 

Result: Recovered. 


Case 34.—A. H., female, aged 50. 
Diagnosis: Gall-stones. 
Operation: Gall-bladder and appendix removed. 
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Blood-pressure: 162/89 mm. Cardiac index: 82 per cent. 
Anaesthetic: Spinal percaine and cyclopropane. 
a. Veritol 1 c.c. intramuscularly (arm) 5 minutes before spinal, failed to arrest fall for 
more than I5 minutes (at about 112 mm.). 

b. Veritol 1 c.c. intramuscularly (arm) 22 minutes after (a), fall continued to 58 mm., 
then rose to + 100 mm. for 20 minutes, then variable. (Pulse-rate, 140 maximum.) 

c. Veritol 1 c.c. intramuscularly (arm) 38 minutes after (6) put blood-pressure up to 
120 mm., but 55 minutes later was down to 55 mm. 

d. Veritol 1-5 c.c. intramuscularly 55 minutes after (c) and 35 minutes after end of 
operation, gave slowly rising pressure to 115 mm. 

Two days later—Ward test. 

e. Veritol, 1-5 c.c. intramuscularly put pressure from 165/95 mm. to 185/105 mm. and 
it remained around 170 mm. for 3 hours, when record discontinued. 


Case 35.—C. J., female, aged 50. 
Diagnosis: Raynaud’s disease. 
Operation: Cervical sympathectomy. 

Blood-pressure: 112/62 mm. Cardiac index: 81 per cent. 

Anesthetic: Ether (open). 

Blood-pressure fell after ether started from 110 mm. to around 60-70 mm. 

Veritol 1 c.c. intramuscularly (arm) put blood-pressure from less than 70 mm. to 125 

mm., and retained it at more than 90 mm. 

Result: Recovered. 


Case 39.—F. D., female, aged, 61. 

Diagnosis: Gall-stones. 

Operation: Gall-bladder removed. 

Blood-pressure: 130/80.mm. Cardiac index: 62 per cent. 

Anasthetic: Spinal percaine. Sodium pentothal later. 

Fall of blood-pressure immediately after spinal from 145 mm. to 85 mm. 

a. Veritol 1°5 c.c. intramuscularly (arm) 3 or 4 minutes after spinal put blood-pressure 
from 88 mm. to 179mm. Fell eatery to 125 mm. over 30 minutes, when sodium — 
put it down to 70 mm. 

b. Veritol 1 c.c. selshiieiacsiialy 50 minutes after (a) put blood-pressure from 70 mm. 
to 113 mm., falling slowly to 82 mm. in 60 minutes. 

6. Veritol I°5 c.c. intramuscularly 55 minutes after (b) and at end of operation put blood- 
pressure 82 mm. to 152 mm., slowly falling to 95 mm. at 60 minutes. 

Result: Recovered. 


Case 40.—C. U., female, aged 36. 
Diagnosis: Carcinoma of breast. 
Operation: Amputation of breast. 

Blood-pressure: 136/85 mm. Cardiac index: 60 per cent. 

Anaesthetic: Sodium pentothal, then gas, oxygen, and ether. 

Fall of blood-pressure after pentothal to 102 mm., slight recovery, then dropped to 85 
mm. at end of 40 minutes. 

a. Veritol 0°66 c.c. intramuscularly put blood-pressure 84 mm. to 130 mm.; dropped 
to 105 mm. 

b. Veritol 0:25 c.c. intramuscularly arrested fall (?) level at 105 mm. for 20 minutes, 
then renewed fall. 

c. Veritol 1 c.c. + cardiazol 0-5 c.c. intramuscularly helped for 15 minutes. 

d. Veritol 1 c.c. intramuscularly 53 minutes after this and after end of operation raised 
blood-pressure from 67 mm. to +75 mm. A further injection of veritol 1 c.c. + cardiazol 
I c.c. was given, which only raised the blood-pressure to 100 mm. 

(Latter part of record not complete.) 

Copious bleeding throughout the operation. 

Result: Recovered. 
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CONCLUSIONS 


Veritol has been found by us to be a reliable and satisfactory drug for restoring 
the blood-pressure during and after operations. Its action even when given 
intramuscularly was rapid and certain, lasted half an hour or more, and produced 
no injurious effects. The rise in pulse-rate, when present, was never excessive, 
and we doubt if any increase of more than 15 per cent over the normal level should 
be ascribed to the direct action of veritol. Its use clinically in the wards showed 
that it produced no unpleasant subjective effects. 

The most useful dose we found to be I c.c. given intramuscularly, although 
I-5 C.c. was not too much on a shocked or exhausted patient. Doses of 0°75 c.c. 
intramuscularly are indicated for healthy patients whose blood-pressures are 
temporarily low, as for instance after a moderate spinal anesthetic such as is given 
in hernia operations. Doses of less than 0-75 c.c. are not usually effective in an adult 
unless given intravenously, and in that case 0°75 c.c. is aelly too much and 0:25 c.c, 
is adequate. 

In the average subject whose systolic blood-pressure has not fallen below 
80 mm. an intramuscular injection of I c.c. of veritol will raise the blood-pressure 
to within about 20 per cent of the subject’s normal systolic pressure. The action 
starts in from I to § minutes, usually within 3 minutes, reaches the maximum in 
about 18 minutes, and then falls gradually over the next 30 minutes. 

Thus our use of the drug has confirmed the maker’s claim that it is a promising, 
safe anti-shock drug and cardiac tonic, and, when used in the way described, is 
reliable and moderate in its action. Its only weakness is that its effect is not long 
enough (although it has yet to be shown that any other drugs are better in this 
respect). May one look for a.drug that will restore and maintain a moderate level 
of blood-pressure for two estan: ‘or more ? 


It is a pleasure to ssionnteligs the help and co-operation of our friend 
Dr. John Hunter in this study ; he made most of the small intravenous injections. 

We are indebted to Messrs. Knoll Ltd., for their generous supplies of veritol 
and for their assistance with the German literature. 
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SPONTANEOUS RUPTURE OF GALL-BLADDER 


SPONTANEOUS RUPTURE OF THE GALL-BLADDER 
WITH MASSIVE INTRAPERITONEAL 
HAEMORRHAGE 


By ROBERT MAILER 


ASSISTANT SURGEON, VICTORIA INFIRMARY, GLASGOW 


Tue gall-bladder is only rarely the source of gross intra-abdominal hemorrhage. 
Even in cases where it is ruptured by external violence, the severity of the bleeding 
is usually determined by the amount of damage to adjacent liver tissue. On the 
other hand, perforation of the gall-bladder as a result of the inflammatory changes 
associated with gall-stones is relatively common ; yet the rarity of massive hemor- 
thage as an accompaniment of these cases is shown by the fact that since Leared'! 
described the first case before the Pathological Society of London in 1858, only 
4 similar cases have been recorded. It was Sir Jonathan Hutchinson who pointed 
out that the special value attaching to the study of rare types of disease lay in the 
fact that the rare cases stood in very close relationship to the common. The 
following case has therefore been considered worthy of record, not only because 
of its unusual features, but especially because of the light which it appears to throw 
on the mechanism of the ordinary acute gall-bladder lesion. 


CASE REPORT 


J. K., aged 65, a retired policeman, was admitted to the Victoria Infirmary, Glasgow, 
on Feb. 22, 1936, with acute illness provisionally diagnosed as intestinal obstruction. 

Up to a week before admission he had been in excellent health. He then began to suffer 
from vague abdominal pain without any accurate localization, but this did not prevent him 
from going about as usual. On the day previous to admission, the pain in the lower abdomen 
became more severe, he vomited a quantity of brownish material, and suffered a mild degree 
of collapse. His bowels remained constipated, no flatus was passed, and some degree of 
abdominal distension was present. 

ON EXAMINATION.—The patient was a big, heavy man with slight cyanosis round the 
lips and in a state of some distress. The temperature was 97°, the pulse 88 and of poor 
volume, the respirations 20. The tongue was furred, the heart-sounds soft, and there were 
some moist rales at the base of the right lung. The abdomen was slightly distended and 
tender in the lower half, especially in both iliac fossez, and there was some diffuse resistance 


- to palpation. There was a suggestion of succussion. Rectal examination was negative. 


The urine had a specific gravity of 1030, was acid in reaction, and showed no abnormal con- 
stituents. 

The following morning he appeared slightly improved, but as there had been no response 
to the administration of two enemas, it was decided to submit him to laparotomy though he 
was still a very bad operative risk. 

AT OPERATION.—The abdomen was opened by a right rectus incision with its centre 
opposite the umbilicus. On opening the peritoneal cavity, blood welled out, and on further 
exploration it was found that the abdominal cavity contained between three and four pints 
of partly fluid and partly clotted blood, which was removed by suction and gauze mopping. 
The intestinal loops were moderately distended, but showed no evidence of peritonitis. 
There was no mechanical obstruction. 

The presence of fresh blood coming from the region of the upper abdomen directed 
attention to the liver and stomach region, and the wound was accordingly enlarged in an 
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upward direction. The source of bleeding was then found to be the gall-bladder, which 
had a rent about 1 in. long in the fundus near the point of reflection of the peritoneum from 
the liver on to its upper surface, 
Oozing of blood was still taking place 
from the ruptured margin of the rent 
adjoining the liver. There was a 
solitary large stone in the gall-bladder, 
which was removed, and as the patient’s 
condition was precarious, a tube was 
pushed through the rent and the gall- 
bladder packed round with gauze. 
The wound was hurriedly closed with 
through-and-through sutures. The 


Fic. 78.—Post-mortem appearance 
of the liver and gall-bladder, showing 
the rent, with necrotic edges, situated 
at the fundus, near the reflection of 
peritoneum on to the liver. The gall- 
stone is shown in the position it occu- 
pied at operation. 


patient did not rally from the shock 
of the operation and died three hours 
later. 

POST-MORTEM EXAMINATION (Dr. 
John Anderson).—The liver was of 
large size and some blood-clot was 
present on the inferior surface. The 
gall-bladder and surrounding area had 
been drained. Almost the entire wall 
of the gall-bladder was thickened and 
hemorrhagic. Towards the neck of 
the gall-bladder the mucosa presented a shaggy appearance. A linear perforation, 1 in. long, 
was present in the fundus close to the hepatic surface (Fig. 78). The gall-bladder wall at 
the point of perforation was necrotic. The 
cystic and common ducts were free from stones. 

The stone removed measured 1? x 1 x 14 
in. It was a cholesterol stone with a very thin 
pigment shell. Cultures taken under aseptic 
conditions from the contents of the gall-bladder 
at the commencement of the examination were 
found to be sterile. 


BRown Keuty. 


Fic. 79.—Microscopical section of the gall- 
bladder wall near the site of the perforation. 
The fatty subserous coat is massively infiltrated 
with blood, Sige appearance of a hemor- 
rhagic infarct. llular reaction is very scanty. 
The mucosa is atrophic and is represented by a 
single layer of slightly convoluted epithelium. 


HISTOLOGICAL EXAMINATION.—The most 
marked changes were found in the fundus of 
the gall-bladder. The wall nearer the neck 
of the gall-bladder showed only some thicken- 
ing of the serous, subserous, and fibrous coats, 
and a very occasional small focus of lympho- 
cytes. The mucosa was absent in places, while 
at others it was represented by only a single 
layer of slightly convoluted epithelium. A few : 
villi and mucous crypts could be recognized here and there, with loss of their epithelial 
lining, but for the most part the fibromuscular layer formed the inner lining of the gall-bladder. 
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As the sections approached the fundus, capillary and venous congestion became more 
intense, until finally, towards the region of the tear, the subserous and fibromuscular coats 
were massively infiltrated with blood, no longer contained within the vessels, but permeating 
the entire wall of the gall-bladder like a hemorrhagic infarct (Fig. 79). The lymph-vessels 
were greatly distended. Small areas of lymphocytes were noted between the fibromuscular 
bundles and for the most part with a perivascular localization. The blood-vessels showed 
thickened walls, and a few showed organizing thrombi. The striking feature was that the 
degree of inflammatory reaction present in the sections was very slight, and the appearances 
were much more those of a circulatory disturbance. 

Histological examination of the liver at the gall-bladder site showed changes of minor 
degree. The cells stained well. In the portal zones slight fibrosis has occurred and small 
groups of lymphocytes were present. Some of the blood-vessels showed arteriosclerosis. 
At the periphery of one of the sections an area of liver tissue in the condition of infarction 
was recognized. 


CASES FROM THE LITERATURE 
The five cases reported since 1858 are summarized in Table I below :— 


Table I.—SUMMARY OF PREVIOUSLY RECORDED CASES 


AUTHOR AND SEX AND FINDINGS AT OPERATION OR POST-MORIEM 
DATE AGE EXAMINATION 


Leared,"4 M., 22 | Death on thirteenth day of illness. Post mortem, 2 quarts 

1858 of blood in peritoneal cavity. Gall-bladder ruptured and 
part of it with adherent liver had disappeared by sloughing. 
No particular vessel could be identified as cause of haemor- 
|. rhage. Stone presentin common duct. Noeffused fibrin. 


Death after illness of two days. No operation. Two litres 
of partly fluid and partly clotted blood in peritoneal cavity. 
Gall-bladder showed a rent, 4:5 cm. long, at the fundus at 
the junction with the liver. Subserosa massively infil- 
trated with blood, and infiltration with lymphocytes. 
Gall-stone regarded as the basis. 


At operation, 1 litre of blood free in the peritoneal cavity, 
and a stone 15 cm. xX 3-4 cm., which had escaped from 
the rent in the gall-bladder. Excision of gall-bladder 
showed chronic cholecystitis with superadded acute 

_ inflammation. Recovery. 


At operation, free blood and clots in the peritoneal cavity. 
Perforation of gall-bladder neck, which had torn the cystic 
artery. About 10 stones escaped into the pelvis, and 
about 200 in the gall-bladder. Recovery. 


At operation, 2 litres of blood in the peritoneal cavity. 
Several gall-stones in the pelvis and many in the gall- 
bladder. Rent 3 cm. long in the fundus. Died. Post 
mortem, serosa of gall-bladder rough and red; mucosa 
hemorrhagic and cedematous. 


DISCUSSION 


Apart from the great rarity of massive and fatal hemorrhage from perforation 
of the gall-bladder, the feature of the recorded case lies in the vascular origin of the 
Tupture, the infective and inflammatory element being in abeyance. The lesion 
was a hemorrhagic infarct of the gall-bladder wall, dependent upon the impaction 


! Schnyder,'* | M., 72 
1915 
Gjellerup,® F., 72 
1921 

Waters,'® F., 63 
1926 : 

Bartlett and | F., 65 

Bartlett,° 
1936 | 
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of a large gall-stone at the neck of the gall-bladder. It seemed reasonable to infer 
that in common with the blockage of the cystic duct, there was also mechanical 
pressure upon the veins and lymphatics returning by way of the cystic duct, the 
arterial blood-supply remaining unaffected. This circulatory disturbance would 
‘have its maximum effect upon the capillaries of the fundus, with distension and 
later rupture, while the associated interference with the nutrition of the wall of 
the gall-bladder together with the rising tension within the gall-bladder would 
account for perforation. Though thrombosis might be counted upon to prevent 
hemorrhage from the ruptured edge of the gall-bladder wall, it might not be 
complete in the vessels running in the peritoneal reflection on to the liver, which 
are of liver origin, and at operation it was from these vessels that the oozing was 
coming. 

It is true that the venous plexus at the neck of the gall-bladder is closely incor- 
porated with the wall, and therefore more liable to pressure from an impacted stone 
than the arteries, which are further removed. On the other hand, the experimental 
investigations of Kreider!® have shown that the venous return from the gall-bladder 
directly to the liver is at least as important, if not more so, than the venous return 
by way of the cystic duct. It seems»probable, therefore, that rising tension within 
the gall-bladder cavity must be an important additional factor in the severer grades 
of circulatory disturbance. a 

The Acute Gall-bladder Lesion.—The demonstration that rupture of the 
gall-bladder could occur from vascular disturbances of mechanical origin, with the 
infective element either minimal or completely in abeyance, raised the question 
as to how far a vascular factor might be responsible for some of the acute gall-bladder 
lesions. While the hemorrhagic infarct and rupture represented an extreme mani- 
festation of vascular disturbance, it seemed possible that minor degrees of the same 
lesion might be found in some of the gall-bladders removed at operation during 
an acute attack or within a week or two thereafter. 

With this purpose in view, I reviewed the pathological histology of all gall- 
bladders excised at operation in the Victoria Infirmary during the previous 10-year 
period. The pathological material amounted to several hundred gall-bladders, 
but of these only 30 could be regarded as having been excised during an acute phase. 
This comparatively small number is accounted for by the fact that surgical opinion 
in the hospital was, and still is, in favour of postponing operation if possible upon 
the acutely inflamed gall-bladder, while cases which brooked no delay are frequently 
treated by drainage rather than excision. 

Microscopical examination of sections of these acutely inflamed gall-bladders 
showed that the changes were most marked in the subserous coat and to a rather 
lesser extent in the submucous coat. The changes were intense oedema, marked 
venous congestion, and in parts widespread hemorrhages. In some cases the 
hemorrhages were extensive enough to resemble infarcts. Occasionally the sub- 
mucous hemorrhages were large enough to lift up and separate portions of the 
mucosa from the submucosa, but in the main, where the mucosa had survived the 
processes involved in preparation, it appeared remarkably normal. 

The cellular reaction was frequently scanty and consisted of foci of lympho- 
cytes in the submucous, fibromuscular, and subserous coats. Polymorphonuclear 
cells were conspicuous by their absence. In only 6 cases were polymorphonuclear 
leucocytes present in such numbers as to indicate a sharp bacterial infection, 


{ 
1 

r 

1 

( 

I 

t 

l 

h 

v 
[ 


SPONTANEOUS RUPTURE OF GALL-BLADDER 95 


and in 2 of these cases the bacterial inflammation took place on a back- 
ground of infarction. In these latter cases the areas of hemorrhage could still be 
made out, though the red cells were begining to lose their shape and staining 
reaction. 

In one or two cases in which the gall-bladder had been removed just after the 
clinical subsidence of the attack, the areas of hemorrhage were being surrounded 
and permeated by masses of round cells (Fig. 80) and in several sections the repair 
process could be traced up to the first appearance of young cellular connective- 
tissue. A feature of the repair process was the large number of eosinophil leuco- 
cytes present. 

These appearances of repair are particularly significant, because to some 
extent they meet the criticism that 
the hemorrhages might be the 
result of operative trauma. In 
about half the acute cases, there- 
fore, the microscopical appearances 
pointed to a circulatory disturbance 
with oedema, venous congestion, 
and hemorrhage as the primary 
feature, and in this group about 
one half showed evidence of super- 
added bacterial infection. In afew 
cases, usually thickened and con- 
tracted gall-bladders packed with 
small stones, the inflammation 
appeared to be entirely of bacterial 
type. 

The Bacteriology of Ex- 
cised Gall-bladders.—It was felt 
that some confirmation of this ' 
pathological conception might be Fic. 80.—Microscopical section of the gall-bladder wall 
from a study of the lecgety confined qo the submucous cost 


Reparative processes have commenced, as evidenced by round 
bacteriological findings of excised onli cunonmalibne the dilated vessels and the hemorrhagic areas. 


gall-bladders. Though the litera- 

ture abounds in references to similar investigations, some of them dating back to the 
‘typhoid gall-bladder ’ period, the results are divergent. Judd and his associates,° 
using the Rosenow technique, found about half the excised gall-bladders sterile. 
A. L. Wilkie!’ obtained 42 per cent positive cultures from the gall-bladder wall 
and 86 per cent positive cultures from the cystic gland. Illingworth® obtained 62 
per cent of positive cultures from the gall-bladder wall. It should be pointed out, 
however, that in the last decade no further corroboration of these high figures 
has been forthcoming. 

The present investigation comprised the bacteriological examination of all 
stone-bearing gall-bladders excised in the Surgical Section of the Victoria Infirmary 
under the charge of Mr. W. A. Sewell. Adequate portions of the gall-bladder 
wall, freed from bile, were incubated in Rosenow’s brain broth. The cultures 
were examined and reported upon by Dr. J. A. M. Cameron, of the Pathological 
Department, and the findings are incorporated in Table II. 
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Table II.—BACTERIOLOGY OF EXCISED GALL-BLADDERS 


Staph. Strepto- B. coli Staph. 


NNUMBER OF 
CASES aureus coccus albus 


STERILE 


35 5 I 


From the above table it is seen that 70 per cent of the excised gall-bladders 
showed no growth on culture. Of special interest and significance, however, was 
the finding that of 6 perforated gall-bladders, 2 yielded sterile cultures, and this 
is in accordance with the experience of Andrewes,! who found 3 out of 4 of the most 
severely damaged gall-bladders in his series sterile, and also with the findings of 
Magner and Hutcheson,!? Judd, Mentzer, and Parkhill,® and Haase,’ and Seeber"® 
—namely, that there was almost no difference in the cultures from acute and from 
quiescent cases. 

The bacteriological findings therefore provide some support for the contention 
that bacterial infection is not the primary factor in the majority of acutely inflamed 
gall-bladders, though it may become superadded, and that even the most severe 
grades of gall-bladder damage can be brought about by circulatory changes depend- 
ing solely upon the mechanical effect of impacted stone. 

A Review of the Literature.—The conception that circulatory disturb- 
ances, mechanically produced, are of prime importance in the causation of the acute 
gall-bladder lesion is not entirely novel. Denton* and Feinblatt® came to almost 
similar conclusions in 1927, recognizing intramural oedema and venous congestion 
as the pathological features of milder cases, and hemorrhages, hemorrhagic infarc- 
tion, and gangrene, as the features of the most severe types. They attributed these 
changes to interference with the venous and lymphatic return through the pressure 
of impacted stones at the neck of the gall-bladder, infection playing only a minor 
and secondary role in a proportion of cases. Andrewes! also emphasizes the import- 
ance of vascular factors and the minor role of infection in the bulk of acute cases. 
He does recognize, however, a purely infective type of acute gall-bladder, and this 
is in accordance with my own personal experience. Aschoff,” in many of the histo- 
pathological descriptions of acutely inflamed gall-bladders with which his mono- 
graph is interspersed, mentions the finding of widespread hemorrhages in the walls, 
but attributes them to the severity of the infection or to operative trauma. 


CONCLUSIONS 


While the theory that infection plays the leading part in the aetiology of 
cholecystitis is to-day widely, one might almost say universally, accepted, suspicion 
has been aroused from time to time as to whether some additional factor might not 
be present. Clinically, the scarcity of signs of infection, the low or absent fever, 
the mild or absent leucocytosis, and the infrequency of spreading peritonitis have 
lent some support to this view. 3 ; 

From the evidence brought forward in this paper it would appear that the 
recognition of the importance of mechanical and vascular factors in the production 
of the acutely inflamed gall-bladder, together with acceptance of the fact that the 
majority of stone-bearing gall-bladders are sterile, permits a better correlation of 
the pathological findings with the clinical course of the disease and the findings at 
the operating table. 
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The foundation of all pathological changes in the gall-bladder from the surgical 
‘standpoint is the gall-stone. This is not to deny that the gall-bladder wall may 
from time to time become the repository of micro-organisms, which reach it from 
the blood-stream in general infective states such as influenza or pneumonia, or from 
abdominal lesions within the drainage area of the portal system, and it may be that 
these may actually play a part in gall-stone formation. On the other hand there 
is good reason to believe that this lodgement of bacteria is in most cases temporary, 
that the gall-bladder possesses great power of self-sterilization, and that true 
cholecystitis in the stone-free gall-bladder, sufficiently severe to be recognized 
clinically, is a rarity. 

The impaction of a stone at the neck of the gall-bladder initiates the patho- 
logical changes. The venous and lymphatic return by the neck of the gall-bladder 
is interfered with, while the arterial supply remains 
intact, and later, the venous and lymphatic return 
through the liver is embarrassed by the rising 
tension within the gall-bladder. The severity of 
the pathological changes induced depends on three 
factors, namely, the size of the stone, the tightness 
of the impaction, and the degree to which the gall- 
bladder can distend in order to lessen the threat 
to its blood-supply. The microscopical changes 
are intramural oedema, venous congestion, and 
small discrete hemorrhages in the milder cases, 
and widespread hemorrhages and even hemor- 
thagic infarction going on to perforation in the 
most severe cases. 

The majority of acutely inflamed gall-bladders 
showing the lesser degrees of vascular derangement 
are unattended by evidence of bacterial infection NRE 
in the first instance ; the cellular reaction is lym- Fic. 81.—Empyema of the gall- 

bladder secondary to hemorrhagic infarc- 
phocytic and focal, polymorphonuclear leucocytes tion. The mucosa shows commencing 
are absent, and bacterial cultures are sterile. With Spratly at the neck of the gall: bladder 
the severer grades of vascular damage, even to the 
point of gangrene and perforation, bacterial infection 
may still be absent at the time of operation, but is liable to be superadded at any 
time, either from streptococci latent within the wall of the gall-bladder, or more 
commonly from such organisms as B. coli, streptococci, or even B. welchii, which 
reach the damaged tissue from the blood-stream—most probably the portal system. 
In this connection, the recent work of Patey and Whitby,!* who have shown that 
at times the liver proves an inefficient filter for bacteria, and that bacteria can pass 
from the portal to the systemic circulation, is significant. The infective reaction 
may then dominate the pathological picture, even to the stage of empyema of the 
gall-bladder, though careful examination may reveal the basis of hemorrhagic 
infarction (Fig. 81). 

The vascular basis of most of the acute gall-bladder attacks also explains the 
severity and the rapid advance of the pathological process towards perforation in 
older patients in the 6th and 7th decades of life, a danger well recognized clinically. 
The size of the gall-stone, for it is often a single gall-stone, the lack of distensibility 
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of the gall-bladder wall from previous thickening, the reduction of the vascular 
network from previous endarteritis or thrombosis, high blood-pressure, and the 
increased brittleness of the vessels, are all predisposing factors in the production of 
rapid gangrene and perforation. Conversely, in young subjects with small gall- 
stones, the gall-bladder is often entirely devoid of obvious pathological change or 
shows only very slight thickening of the wall, and is saved from the possibility of 
vascular damage both by the small size of the obstructing agent and by the distensj- 
bility and vascular resiliency of its wall. © 

The stressing of vascular factors in the initiation of many of the acute gall- 
bladder attacks should not permit one to lose sight of the fact that there is a fair 
number of acutely inflamed gall-bladders in which these cannot be demonstrated, 
and in which the process appears to be entirely infective from beginning to end. 
In many cases these are contracted, rigid-walled gall-bladders, which have suffered 
partial obstruction of the cystic duct from small stones over a long period. The 
bile, from admixture with mucus, has lost most of its power of bacterial inhibi- 
tion. In this type of gall-bladder, in contradistinction to the vascular type, the 
mucous and submucous coats show the most marked changes. 

The pathological conception of the acutely inflamed gall-bladder which has 
been outlined above, may have more than academic significance. If the facts as 
stated receive confirmation and acceptance, there is a prima facie strengthening of 
the case for early operation upon the acute gall-bladder, at a time when there is a 
fair chance of operating in a non-infected field. In cases seen at the end of 48 
hours, and which are subsiding, delay for two or three weeks seems advisable 
before operation is considered, as this will give time for the gall-bladder to sterilize 
itself. The chief difficulty arises in old people in whom the surgeon’s natural 
instinct to delay must be tempered with the knowledge that in patients in the 6th 
and 7th decades of life severe vascular lesions going on to gangrene and perforation 
are particularly liable to occur. : 

Lastly, the findings re-emphasize the paramount importance of the gall-stone 
in the causation of gall-bladder disease. In recent years, the over-emphasis upon 
the infective element in cholecystitis has perhaps encouraged an attack upon the 
stoneless gall-bladder, which in the light of the above findings seems to have been 
hardly justifiable. 


SUMMARY 


1. A case is recorded of non-traumatic rupture of the gall-bladder with massive 
intraperitoneal hemorrhage. 

2. The condition is rare, only 5 similar cases having been recorded in the 
literature. 

3. The pathological picture was one of hemorrhagic infarct of the gall-bladder 
wall, due to interference with the venous return through the pressure of a ie 
gall-stone. Evidence of acute bacterial inflammation was absent. 

4. In a further investigation to determine the importance of mechanically 
produced vascular disturbances in the aetiology of acute gall-bladder lesions, 30 
acutely inflamed gall-bladders were studied microscopically. 

5. The main findings were venous engorgement, oedema, and small hemor- 
rhages in the milder cases, and gross hemorrhages and even hemorrhagic infarction 
in the most severe. 
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6. In only half the cases showing venous and lymphatic engorgement and 
hemorrhage was there evidence of superadded acute bacterial infection. 

7. Bacteriological investigation of 50 surgically excised gall-bladders yielded 
sterile cultures in 35. In the remaining 15, the organisms found were mainly 
B. coli and streptococci. 3 

8. It is suggested that the main factor in the production of the majority of 
acute gall-bladder lesions is primarily vascular, dependent upon the impaction of 
a gall-stone at the neck of the gall-bladder. Bacterial infection may be secondarily 
superimposed. 


I must express my great indebtedness to Dr. John Anderson and Dr. J. A. 
Munro Cameron for their help in the pathological and bacteriological investigations ; 
to my senior surgical colleague, Mr. W. A. Sewell, for much friendly help and 
criticism ; and to Miss C. Brown Kelly for her faithfully reproduced coloured 
illustrations. 
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VASCULAR ANOMALIES OF THE UPPER LIMBS 
ASSOCIATED WITH CERVICAL RIBS 


REPORT OF A CASE AND REVIEW OF THE 
LITERATURE 


By R. M. HILL, KEIGHLEY 


CERVICAL ribs occur in a small proportion of individuals of whom only a few present 
symptoms. While motor and sensory phenomena are usually well recognized, the 
effects on the vascular system of the arms either directly by pressure or indirectly 
by involvement of the sympathetic nervous system are often less clearly defined. 

Jacobsohn, writing in 1930, found in the literature of 554 examples of cervical 
rib only 3 cases in which the symptoms were exclusively the result of vascular 
disturbance. More recently this feature has been recorded in several instances, 
which will be mentioned later. 

The case described below is deemed worthy of record, because it has not been 
possible to trace in the literature any report of a case of bilateral cervical ribs 
associated with similar bilateral vasomotor symptoms only. 

Incidence.—In his publication in 1907 Keen reported that until that date 
42 cases of cervical rib had been submitted to operation. More recently, Yates 
and Raine note the incidence as 0-5-1-0 per cent of individuals, symptoms being 
present in 10 per cent of cases. Adson and Coffey found cervical rib to occur in 
0056 per cent of 540,413 patients ; 84 were males and 219 females. Bilateral ribs 
- were present in 143 of these cases (47:2 per cent). 

Henderson states that the condition was bilateral in from 67 to 80 per cent. 
The sex incidence is described by Jones and Lovett as eight women to one man. 
The condition is said to occur more frequently on the left side, while symptoms, 
present more often on the right side, are unilateral in 95 per cent of cases. 

Embryology.—During the process of development there is said to be a 
conflict between the growth of the nerves and of the costal elements of the cervical 
vertebre. Wood Jones suggested-an anomalous plexus to be the reason for exist- 
ence of accessory cervical ribs. According to these premises a pre-fixed plexus 
favours the costalization of the seventh cervical transverse process. Experience 
has shown, however, that accessory rib elements may develop in the presence of 
a plexus of normal situation, and conversely that symptoms may result from the 
association of a post-fixed plexus and a normal first thoracic rib. 

Anatomy.—In 1869 Griiber classified cervical ribs as :-— 

1. Rudimentary rib in which the costal process fails to reach beyond the 
transverse process. ‘ 

2. A rib reaching beyond the transverse process, the end being free or attached 
to the first rib. 

3. Almost complete rib joined to the first rib cartilage by its tip or by a band 
of fibrous tissue. 

4. A complete rib with cartilage united to the first costal cartilage or sternum. 
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Wood Jones states that a ligamentous structure generally connects the rudi- 
mentary rib either to the first rib or the sternum. Sargent found this fibrous cord, 
which became taut on inspiration, to be embedded in muscle attached to the 
rudimentary bone above and commonly to the first rib behind the sulcus subclavie. 
Riches described a similar case to that reported above of bilateral ribs in which the 
attachment was a tendinous band broadening into a muscle belly inserted into the 
first rib. This was said to be of the nature of an intercostal arising from a true 
costal element. 

The plexus usually passes over the cervical rib as it turns downwards and 
forwards, and a groove in the rib may accommodate the lowest trunk (Telford and 
Stopford). This is well shown in several specimens from the collection of the 
late Sir John Struthers now in the Museum of the Royal College of Surgeons, 
Edinburgh. 

The scalenus anterior muscle may acquire an attachment to the cervical rib 
and may separate it from the subclavian vein. The artery may be constricted 
between the muscle and the accessory rib or band. Adson and Coffey have 
emphasized the importance of the scalenus anterior in this respect. The arrange- 
ment of the nerves contributing to the brachial plexus shows considerable variation. 
Sheehan has indicated in particular the occasional addition of the second thoracic 
anterior root to the lower trunk, and the variations in length of the grey ramus from 
the second thoracic ganglion running to the first thoracic anterior root. The 
sympathetic fibres of the lower trunk may be distributed at the periphery and have 
also been found as a separate bundle on the inferior aspect of the lower trunk (Telford 
and Stopford). Blair, Davies, and McKissock noted an example in which the 
fibres lay together for only a short distance before becoming scattered in a general 
fashion, though the lowest trunk was the richest in non-myelinated fibres. 

The anatomical variations, exemplified by cervical rib, which may contribute 
to the production or determine the nature of symptoms may be enumerated as 
follows :— 

1. Vertebre: Number of cervical vertebre ; increased size (Birtwistle), or 
actual costalization of transverse processes ; anomaly of foramina transversaria. 

_ 2. Ribs: Normal first rib (the writer has under his care a case in which motor 
symptoms were produced by pressure of a normal first rib) ; rudimentary or other 
anomaly of first rib (Lindgren) ; cervical ribs. 

3. Nerves: Pre-fixed plexus; contribution from second thoracic nerve ; 
variations in length of first grey ramus and of additional contribution from the 
second thoracic ganglion ; arrangement of sympathetic fibres in the lowest trunk. 

4. Muscles: Scalenus anterior muscle; aponeurotic bands from transverse 
processes ; muscle or band from accessory rib. 

5. Posture: The dropping back of the shoulder girdle and upper extremity 
in adolescence or as a result of occupational influence or debilitating illness. 


PHYSIOLOGY AND PATHOLOGY OF THE CIRCULATION 
OF THE HANDS 
The arteriovenous anastomoses in the skin of the palmar surfaces of the hands 


and of the ends of the digits have been shown by Grant to be especially well supplied 
with perivascular sympathetic fibres. The hands may thus _teadily manifest 
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responses to disturbances in the vasomotor mechanism. The factors controlling 
temperature and colour in the extremities may be summarized :— 

1. Vasoconstriction is effected by sympathetic fibres originating from a centre 
in the region of the thalamus (Dale; Beattie) responding to central and peripheral 
stimuli and by endocrine influences. The sympathetic supply to the vessels passes 
by way of non-medullated fibres from the aortic plexus to the main branches and 
by medullated and non-medullated fibres from the peripheral nerves to the lower 
arteries (Woollard ; Blair, Duff, and Bingham, etc.). 

2. Vasodilatation may result from the inhibition of vasoconstrictor impulses or, 
it has been suggested, from reflex action by way of afferent stimuli and para- 
sympathetic efferent fibres. There is no general agreement about the existence 
of pure vasodilator fibres to the limbs, though Flint suggests that the failure to cure 
Raynaud’s disease by sympathectomy may be due to the severance of dilator fibres 
concurrently with constrictor fibres. In a recent study Ascroft states that a definite 
peripheral vasodilator mechanism is dependent on the mixed nerves. Lewis has 
supplied conclusive evidence of the dilatation effects of H-substance on the arteriolo- 
capillary system. This substance may probably act in two ways—by direct effect 
on the arteriole capillary wall, and by reflex action from the sensory nerve-endings 
to the collateral fibres supplying the arteriovenous anastomoses. Dale’s division 
of the greater part of the nervous system into the cholinergic and adrenergic groups 
evidences the part which these substances play in the physiological picture. There 
is therefore a balance of control of peripheral circulation and temperature effected by 
the hypothalamic region centrally and peripherally by the autonomic nervous system, 
and by chemical influences acting generally throughout the circulation or liberated 
locally. Various anatomical factors which may influence the vasomotor system 
have already been indicated. The local effect of controlling factors may also be 
modified by individual variations in sensitivity to external and internal stimuli, 
which are represented clinically by various syndromes of which Raynaud’s disease, 
acrocyanosis, and erythromelalgia are examples. 

Acrocyanosis.—The clinical syndrome which this condition denotes is 
characterized by an incidence, chiefly amongst females and especially affecting 
those of neurotic tendency, of a cyanotic appearance of the hands and feet most 
marked on- exposure to cold, but which gives place to redness accompanied 
by swelling and intense burning pain when the parts are subjected to heat. There 
is an element of hypo-zsthesia of the discoloured areas and movements of the 
hands become sluggish and awkward. Trophic changes of the skin follow in a 
progressive course. Lewis attributes this phenomenon to a peculiar sensitivity to 
cold, an average stimulus producing an excess of H-substance, with consequent 
dilatation of the capillary field. There is also said to be an increase in tone of the 
arterioles which causes contraction and sluggishness of the circulation. While 
treatment by sympathectomy has been disappointing, in those cases in which 
investigation has shown a considerable degree of vasospasm, sympathetic interrup- 
tion may be of value. 


EFFECTS OF CERVICAL RIB ON THE VASCULAR SYSTEM 


Adson and Coffey, reporting 303 cases, found 5-6 per cent to have vascular 
disturbance. The changes produced may be considered in two groups according 
to the clinical phenomena. 
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Local Changes.—The appearance of excessive pulsation of the subclavian 
artery has been mentioned frequently. In 1907 Keen stated that until that time 
10 cases of cervical rib had been reported in which symptoms suggested subclavian 
aneurysm. A series of 525 cases of cervical rib collected by Halsted from the 
literature up to 1916 included 27 examples of aneurysm or dilatation which was 
always distal to the rib. This finding led to experiments on the subclavian artery, 
in which it was found that partial occlusion by aluminium bands to a third or a 
quarter of the original size produced the greatest dilatation of the artery iimnediately 
distal to the site of compression. Suggestions as to the causal factors of this 
phenomenon included interference with the vascularity of the vessel wall and the 
fall in pulse-pressure distal to the point of ligation. In recent years aneurysm has 
been recorded by Billington, Quinn and Davidson, Langeron, Lindskog and Howes, 
Lindgren, and others. The author has had the opportunity of observing a case 
under the care of Mr. J. M. Graham in which bilateral ribs were associated with 
bilateral aneurysm immediately distal to the rib and lateral border of the scalenus 
anterior. The first part of each subclavian artery was ligated and the ribs were excised. 

Elevation of the artery by the rib has lead to erroneous impressions in some 
instances ; for example in Murphy’s case (quoted by Keen) the apparent dilatation | 
was found at operation to be merely a flattening of the vessel. The space between 
the scalenus anterior and the rib is diminished when the arm hangs down and the 
head is flexed to the opposite side. In this position mechanical compression is 
most likely to occur and the radial pulse may decrease in amplitude or disappear. 
It is therefore reasonable to assume that the discrepancy between the clinical 
appearance of the artery and the absence at operation of obvious interference with 
the vessels or nerves may be due to the recumbent position and muscular relaxation 
under anesthesia. 

Thrombosis of the subclavian artery was reported by Langeron and Desbonnets, 
and by Oljenick, while obliteration of an aneurysm was almost complete in 
Billington’s case. Flint found a false aneurysm which was said to be due to 
compression of the artery between the scalenus anterior and the sharp inner border 
of the rib. 

Peripheral Changes.—Wingate Todd was the first to suggest that peripheral 
vascular changes might be the result of pressure by the rib on the sympathetic 
fibres. Corroboration of this suggestion has been afforded by Telford and Stopford, 
and in the case reported by Blair, Davies, and McKissock dissection subsequent 
to removal of the rib showed endoneuritis of the lower trunk. Distal arterial 
thrombosis in these cases was said to have resulted from persistent vasoconstriction 
which had produced obliteration of the vasa vasorum, fibrosis, obliteration of the 
lumen, and eventual trophic changes in the extremity. Gangrene of the fingers is 
preceded by numbness and tingling, discoloration, and attacks of cramp and pallor 
of the hands and fingers. 

Acroparesthesia associated with cervical ribs was described by Farquhar 
Buzzard as occurring usually in middle-aged women who complained of intense 
burning pain relieved at night by keeping the hands out of bed. In one instance 
telief was achieved by ablation of the rib by Sargent. Blueness and coldness of the 
hands was noted in a small proportion of the cases of Bramwell and Dykes. 

In a critical review of the Raynaud phenomena, Hunt states that cervical ribs 
are very rarely associated with a true Raynaud phenomenon as defined by him, and 
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that the vascular symptoms of cervical rib are nearly always continuous and not 
intermittent. Effects similar to Raynaud’s disease affecting one hand have been 
noted by von Thursé and Orsos, Capone-Braga, Bombi, Sénéque and Lelong, Newell, 
and Nagy. Newell found no evidence of compression of the artery, which appeared 
to be excessively pulsatile as far as the axilla, but pulsation was absent from the distal 
arteries. In this instance the lower trunk was in close contact with the rib, 
Paterson Ross reported a case which showed bilateral cervical ribs and attacks of 
the Raynaud type. From the paroxysmal nature it was thought that the two 
conditions were merely concomitant. No evidence of pressure on nerves or vessels 
was obtained at operation, and bilateral ganglionectomy produced a beneficial result. 
Lindskog and Howes noted attacks of vasospasm causing periodic blanching of 
the hand in a case of cervical rib with subclavian aneurysm. These observers 
concluded that the attacks were due to irritation of the lower cord by the rib. 
A further example is reported by Symonds, who described a cervical rib with attacks 
of pallor of the hand and eventual gangrene of a digit, the attacks being relieved by 
depending the arms and incited by raising the arms above the head. This somewhat 
conflicting report is difficult of explanation in the light of customary findings. 

Edington has reported an instance of cervical rib manifested by severe 
neuralgia and eventually by gangrene of the tip of the middle finger. Despite the 
absence of any appearance of compression of the vessels or nerves, ablation of the 
tib was followed by complete relief from pain and healing. Perazzo (1933) recorded 
I example and collected 24 other cases in which gangrene had occurred in the limb 
concerned. In 2 cases showing gangrene of digits, Adson and Coffey found the 
artery markedly compressed and the vessel wall calcareous. 

For the development of vascular complications in those individuals with 
cervical ribs, Telford and Stopford postulate an unusually intimate relationship 
of sympathetic fibres and the rib, and such depression of the shoulder as will lead 
to irritation—and not. paralysis—of the sympathetic fibres of the lowest trunk, the 
irritation being of considerable duration. The advisability of early operation is 
therefore obvious, removal of the irritative factor being necessary before permanent 
arterial changes occur. Langeron considers that simple resection of the rib is 
insufficient to relieve symptoms of vasospasm when secondary changes of the 
subclavian artery are present. In his two cases removal of the third part of the 
artery gave lasting relief from vasoconstrictive crises. 

A recent description by Sénéque and Lelong may be included: a young girl 
with bilateral cervical ribs complained of progressive weakness of the right hand 
which on contact with cold showed pain, cyanosis followed by pallor, anesthesia, 
and imperceptible pulses. Removal of the rib alone produced no improvement, 
a successful result being achieved only after repeated extensive periarterial sym- 
pathectomy. From their observations these authors have distinguished four types 
of vascular changes associated with cervical ribs :— 

1. Cases in which symptoms are produced by direct compression, osseous of 
fibrous. 

2. Cases in which direct pressure is an insufficient explanation and irritation 
of cervical sympathetic or perivascular subclavian sympathetic fibres is enough to 
produce symptoms. 

3. Cases in which there exists a definite compression of the artery (with thrill) 
but which show also some sympathetic irritation. 
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4. Cases in which there are compression and sympathetic irritation - at the 
same time “ une aplasie des artéres sympathiques ”’. 

A survey of the literature, excluding the cases of Adson and Coffey, has 
produced at least 22 cases, most of which have already been mentioned, in which 
symptoms of cervical ribs were referable exclusively to the vascular system. The 
total number is therefore at least 40. So far as can be ascertained, the vascular 
symptoms appeared to be unilateral in every instance. The case reported by 
Paterson Ross has not been included, as the bilateral symptoms were ascribed to 
Raynaud’s disease rather than to the cervical ribs. 


CASE REPORT 


History.—M. C., a domestic servant aged 21 years, suffered since childhood from 
coldness and blueness ‘of the hands. This was most marked during cold weather. During 
the last few years the condition has become worse and in the winter the hands have been 
swollen to twice their normal size and deeply cyanosed, with patchy excoriation of the skin. 
In extreme cold there has been severe throbbing pain. Warming the hands produced pain 
“terrible and pricking as though bursting”’. She has learned to avoid sudden warmth, and 
from force of habit even in the summer months she sleeps with the hands elevated above her 
head and uncovered by bedclothes. The hands have always been somewhat moist. There 
has been no difference between the two sides. Fine 
movements have been awkward and difficult, especially 
in cold weather. 

Previous illnesses: Mumps in childhood. 

Family history: Parents died about 20 years ago, 
causes unknown. Brothers—three, alive and well ; 
one dead, cause unknown. Sisters—one alive and 
well; one died of pneumonia, one died after a long 
period of crippled life, two others died of unknown 
causes. 

ON EXAMINATION.—The patient is of average 
build, brunette, with fresh pink complexion, blushing 
readily. The neck is somewhat long and the shoulders 
sloping. The hands are equal in size, cold to the 
touch, and have a deep red colour with purple mottling 
which extends two inches proximal to the wrist. The 
fingers are large and swollen and the skin is thick and 
moist. The nails are brittle and show transverse 
indentations. 

There is a definite hypo-zsthesia of the hands, but 
no actual anesthesia is evident. There is no loss of Ss 
motor power. ‘The radial, ulnar, brachial, and axillary Raliograph showing bi 
pulses are normal and equally palpable on both sides. 
The left subclavian shows normal pulsation, while on the right side the artery appears 
excessively pulsatile and a definite thrill is evident above the clavicle. Changes of posture 
Or position of the arms produce no palpable changes in the pulses. The feet are normal in 
colour and temperature. The posterior aspect of the lower part of the legs shows a slight 
degree of redness. The pupils are somewhat dilated, equal in size, and react normally. 
Other systems show no abnormality. Urine is normal. 

Blood-pressure Readings.—Recumbent with arms at heart level, left 148/76, right 144/78 ; 
recumbent with arms raised vertically, left 120/70, right 110/76; following immersion of 
hands in water at 15° C. for ten minutes, left 160/106, right 140/94. 

Radiological Examination (Fig. 82).—Shows bilateral cervical ribs of rudimentary type, the 
left being the longer. From each tip a thin shadow passing downwards towards the first 
thoracic rib suggests the presence of a band. The bones of the hands appear normal. 

Physiological Reactions.—In the absence of a thermocouple apparatus the effects on the 
hands of raising the temperature of the body were recorded by means of ordinary lotion 
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thermometers. A large radiant-heat cage was placed over the trunk and covered by a thick 
blanket reaching from the neck to the feet, so that only the head, forearms, and hands were 
exposed. At each recording the hand was quickly dried with cotton-wool and the thermo- 
meter grasped in the closed fist. A series of control patients showed responses to this 
method sufficiently comparable to those obtained by the more delicate thermocouple recording 
to constitute a reliable standard. A graph of a control patient is included in Chart I. 
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Fic. 83.—ChartI. Heat test, both hands previously Fic. 84.—Chart II. Showing the effect of an injection 
immersed for 10 minutes in water at 15° C. of 5 c.c. of 2 per cent novocain into the right cervico- 
dorsal ganglion. 


Chart I (Fig. 83): The definite delay in response followed by a rapid rise of temperature 
of the hands (cf. the. control graph) was suggestive of excessive vasoconstriction of both limbs. 
The ‘lag period’ following the initial rise corresponds to the ‘ hunting phenomenon’ noted by 
Lewis, in which primary vasodilatation is said to remove excess of H-substance, after which 
the balance is readjusted until the eventual release of vasoconstriction. 


Fic. 85.—Showing the exposure and the relations Fic. 86.—Showing operation field after removal 
of the rib (C.R.) and the band (B). P.N., Phrenic nerve; of the rib and band. S.A., Scalenus anterior muscle, 
U.T., Upper trunk; M.T., Middle trunk; L.T., Lower = which is partially divided. 


trunk; C, Clavicle. 


Chart II (Fig. 84): Anesthesia of the right cervico-thoracic ganglion produced a typical 
Horner’s syndrome. Corresponding rise in temperature of the right hand with the production 
of normal coloration in striking contrast to the coldness and cyanotic appearance of the left 
hand proved the absence of organic vascular disease and confirmed the presence of excessive 
vasoconstriction in the arms. The routine heat test was then attempted. Unfortunately 
the hands could not be adequately cooled before sympathetic paralysis began to decrease. 
The comparatively rapid rise of temperature of the right hand which occurred while some 
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degree of paresis remained was followed by a fall concurrent with the disappearance of other 
signs of Horner’s syndrome. The total lag period was thus approximately the same on both 
sides. The ‘ hunting phenomenon’ is reproduced on the left side. d 

AT OPERATION (Figs. 85, 86).—On July 28, 1936, under gas and oxygen anesthesia, an 
incision was made above the left clavicle from the clavicular head of the sternomastoid 
medially, curving laterally and upwards along the anterior border of the trapezius. The 
platysma was divided and the external jugular vein was divided between ligatures. The 
deep fascia was incised and the transverse cervical artery, freed in its tortuous course across 
the scalenus anterior, was ligated and divided. Division of the prevertebral fascia exposed 
the phrenic nerve on the surface and the upper trunk of the brachial plexus and suprascapular 
nerve at the lateral border of the scalenus. The middle trunk was freed and retracted down- 
wards. Careful dissection postero-inferiorly revealed the tip of the cervical rib with a taut 
fibromuscular band passing downwards. The lower trunk was then exposed and found to 
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Fic. 87.—Showing the condition of the hands at the end of the fifth post-operative week. 


be closely attached to the somewhat sharp inferior border of the rib. The sheath of the trunk 
was thickened and rough where it was adherent to the rib. The band was traced downwards 
as it passed posterior to the lower trunk and anterior to the subclavian artery. The fleshy 
lower end, expanded to 2 cm. in width, was attached to the first rib lateral to the insertion 
of the scalenus anterior. The band was taut and tension increased on inspiration. The 
anterior scalene was also taut on inspiration and appeared to compress the lower trunk against 
the first rib posteriorly. The rib was divided 1-5 cm. proximal to its tip and the lower end 
of the band was separated from its attachment to the first rib. The lateral three-quarters of 
the scalenus anterior was divided, including a taut aponeurotic band on its posterior surface 
which appeared to have its upper attachment to the sixth cervical transverse process. The 
subclavian artery appeared normal throughout its exposed course, and did not appear in any 
way to be affected by either rib or band. The platysma was sutured and the skin was 
approximated by clips and silk sutures ; two small rubber capillary tube drains were inserted 
down to the deep space. 

PATHOLOGICAL REPORT.—The specimen consists of a pyramidal-shaped piece of bone 
18 cm. in length from base to tip. One edge is thin and sharp. Attached to the tip and 
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one surface by tendinous tissue is a soft fleshy muscle belly, 6-5 cm. in length, the free eng 
being expanded to a transverse diameter of 2 cm. The inner edge of the band is fibrous and 
aponeurotic. 

Histology.—The soft tissue consists of bundles of voluntary muscles attached to the bone 
by tendinous tissue. 

PosT-OPERATIVE PRoGRESS.—On the fifth day the left hand was less cyanosed and palpably 
warmer (2:2° C. higher than right hand); by the tenth day the patient stated that the left 
hand felt warmer. After five weeks the left hand was pink, in marked contrast to the cyanosis 
of the right hand (Fig. 87). During examination the left fingers became noticeably bluer, 
though the dorsum and wrist remained pink, with darker areas. The left fingers were much 
less swollen. The patient returned to domestic work. 

At the end of three months the left hand showed none of the previous discomfort. After 
four months the difference in colour changes remained definite even when the hands were immer- 
sed in cold water. At seven months she had acute appendicitis—appendicectomy with drainage. 
Fourteen months afterwards the left hand was much more normal in colour and there was 
no pain; the circumference of the fingers at the middle of the first phalanges was, right, 
20-4 cm., left, 18-8 cm. At eighteen months there is no pain in the left hand irrespective 
of the degree of temperature, though the right hand responds as before. On immersion for 
ten minutes in water at 15° C., the right hand is deeply cyanosed and painful, the left hand 
becoming a deep red, but quite comfortable. Circumferences of hands: at level of web, 
right 20-3 cm., left 19-6 cm.; at level of middle of first phalanges, right 19-4 cm., left 17-7 cm. 
The left hand is now drier and the nails are less brittle. 

SUMMARY OF RESULTS OF ABLATION OF RIB AND BAND.— 

1. Absence of pain in left hand at all times, especially on immersion in cold water. 

2. Diminution of swelling. 

_ 3. Reduction of moisture of the hand and improvement in texture of the nails. 

4. Improvement in¢olour, which is normal in warmth but becomes dull red at low 

temperatures. 


DISCUSSION 
The case reported conforms to the clinical appearances of acrocyanosis affecting 


the hands. A factor of persistent excessive vasoconstriction was indicated by 
diagnostic tests. The value of paralysing the sympathetic supply on the lines 
suggested by White is emphasized in this instance. This method confirmed the 
routine tests of responses to raising the body temperature, and indicated clearly 
the element of vasoconstriction in this example of acrocyanosis. 

The cause of sympathetic irritation suggested by radiological examination was 
revealed at operation to be cervical ribs, the relation of the lower trunk to the inner 
border of the rib and band on the side exposed being obviously such as would 
cause irritation. The anatomical features resemble those described by Riches. 
The part played in compression of the lower trunk by the scalenus anterior muscle 
and the aponeurotic bands, especially during inspiration, was clearly illustrated at 
operation. 

The rib and band were excised and sympathetic neurectomy which had been 
anticipated as a probable step in treatment was avoided. The post-operative 
progress justified the procedure adopted. From the subjective viewpoint the 
important feature was the relief from pain which had hitherto followed exposure 
to extremes of temperature. The interesting fact that emotion could effect a 
deepening of colour in the hand after operation, and the obvious inherent tendency 
to blushing of the face, suggest a general hypersensitivity of the vasomotor 
system. 

It has not been possible to trace in the literature any other example of bilateral 
cervical ribs accompanied only by this type of vasomotor disturbance of the hands, 
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though Gask and Ross have drawn attention to a ‘deleting of symptoms which 
may be produced by primary vasomotor disease and by cervical ribs. 

The various effects on the vascular system of the arms which may result from 
cervical ribs have been detailed. It is suggested that other anatomical variations 
which have been described are worthy of consideration in cases of vascular disorders 
of the upper extremities, and that, with rational indications, exploratory operation 
on this region would be warranted. 


SUMMARY 


1. A case is described of bilateral cervical ribs accompanied only by vasomotor 
disturbances of the hands of the acrocyanosis type in which removal of a rib and 
fibromuscular band produced relief from pain, diminution of swelling, and improve- 
ment in the colour changes of the hand on the corresponding side. 

2. The literature on the effects of cervical ribs on the vascular system of the 
arm is reviewed. 

3. It is suggested that similar effects may be produced by a number of other 
anatomical anomalies, which are enumerated. 


I wish to express. my indebtedness to Mr. H. S. Brander for his courteous 
assistance in the treatment of this case, to Mr. James M. Graham, Edinburgh, for 
his valuable help and criticism in the preparation of this paper, and to Miss D. M. 
Pillers for the illustrations of the operation fields and hands. 
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COMPLICATIONS ‘OF CERVICAL RIB 


THE VASCULAR COMPLICATIONS OF CERVICAL RIBS 
AND FIRST THORACIC RIB ABNORMALITIES 


By KENNETH C. EDEN 


ASSISTANT TO THE SURGICAL UNIT, UNIVERSITY COLLEGE HOSPITAL 


THE purpose of this paper is to discuss the syndrome of vascular disease of the 
arm produced by the irritation of the subclavian artery in the neck by a cervical 
rib or the first thoracic rib, and to describe three cases. 

The earliest case of a vascular complication of a cervical rib explored at operation 
was published by Coote! in 1861. An aneurysmal dilatation of the subclavian 
artery was found overlying an exostosis of the first thoracic rib in the neck. The 
exostosis was removed, and the radial pulse which had been obliterated subsequently 
returned. 

Hilton? described a further case in his Lectures on Rest and Pain, The patient 
had developed gangrene of the tips of the little and ring fingers, and on exploration 
of the neck the subclavian artery was found to be obstructed as it passed over an 
exostosis on the first thoracic rib. Hilton stated that the ulnar nerve (presumably 
meaning the lowest trunk of the brachial plexus) was also stretched over the bony 
process. The explanation he offered for the vascular changes in the little and 
ring fingers was that the general blood-supply to the arm was impaired by the 
obstruction of the artery, and that the additional irritation of the nerve led to 
structural damage and finally to gangrene of the digits supplied by its fibres. 

A number of cases of vascular disturbances in one hand associated with 
thrombosis of the arteries of the forearm were published later in the nineteenth 
century, as examples of obliterative arteritis (Hadden,*®» 4 Walsham,° and Pearce- 
Gould*). Some of these cases had cervical ribs, and it is probable that they were 
examples of the same condition. 

Further examples of aneurysmal dilatation of the subclavian artery in the neck 
with a cervical rib and vascular symptoms in the hand continued to be published, and 
Murphy’ expressed the view that the dilatation of the artery was due to obstruction 
of its lumen as it passed between the scalenus anterior muscle and the cervical rib. 
By means of experimental obstruction of the aorte of dogs with metal bands, 
Halstead’ was able to produce dilatation of the artery distal to the obstruction and 
corresponding to the position of the dilatation of the subclavian artery found at 
operation in Murphy’s case. 

In a number of published cases, however, no appreciable dilatation of the 
subclavian artery was present or, as in Gordon’s® case, no aneurysm was found 
at Operation corresponding to the position of the excessive pulsation felt in the 
neck clinically. Todd!® 11 therefore advanced a theory of the nervous origin of 
the vascular changes in the hands. He showed by anatomical dissections that the 
lowest trunk of the brachial plexus was as a rule in closer apposition to the first 
thoracic rib or to a cervical rib than the subclavian artery. He suggested that the 
changes in the arteries of the arm were trophic in nature and due to paralysis of 
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the sympathetic fibres passing in the brachial plexus. He considered that the 
artery was too elastic a structure to be damaged by stretching over a cervical rib, 
and that it tended much more than the nerves to mould itself around any abnormal 
structure. The aneurysmal dilatation observed by other writers he attributed to 
tortuosity of the artery as it wound over the cervical rib. 

Leriche’”> 1° also believed in the nervous origin of these vascular phenomena, 
but recognized the presence of aneurysmal dilatation of the subclavian artery. He 
suggested that the sympathetic fibres in the wall of the subclavian artery were 
irritated by chronic fibrosis around the artery overlying the cervical rib, and 
that this led to vascular changes transmitted by fibres in the perivascular 
plexus to the arm. It has since been shown, however, that only the subclavian 
and axillary arteries receive their sympathetic fibres directly along the perivascular 
plexus and that the fibres to the more distal vessels pass through the brachial 
plexus. 

Telford and Stopford!‘ strongly supported Todd’s views and elaborated them 
further. They pointed out that paralysis of vasomotor fibres does not produce the 
vascular changes found in these cases. The pallor and hypothermia which are 
the earliest symptoms, in their view indicate vasoconstriction due to irritation of the 
sympathetic fibres. By feeding Leghorn cockerels on ergot for several weeks they 
were able to show that continued spasm of the arteries to the combs was followed 
by proliferative endarteritis of the walls and thrombosis of the vessels. They 
believed that similar changes might occur in the arteries of the arm following 
continued sympathetic irritation, with the production of vascular changes and 
gangrene of the fingers. The reason why vascular complications of cervical ribs 
are much less common than muscular wasting and sensory loss, they explained by 
the variable anatomical positions of the sympathetic fibres in the plexus. In nine 
dissecting-room subjects in which the lowest trunk of the brachial plexus was 
sectioned, the sympathetic fibres were found evenly scattered amongst the myelinated 
fibres in eight cases, but in the ninth they were collected together in a distinct and 
separate bundle in the inferior part of the trunk. Such a position, they thought, 
would expose these fibres to a much greater risk of irritation than the myelinated 
fibres and give rise to vasoconstriction in the arm. Blair, Davies, and McKissock” 
published another case in support of this theory. In actual fact, however, the 
examination of the lowest trunk of the brachial plexus post mortem in this case 
showed that the sympathetic fibres were not collected together in any distinct 
superficial bundle, but were -scattered throughout the lower trunk. This case, 
therefore, really fails to confirm Telford and Stopford’s hypothesis. 

In 1934 Lewis and Pickering’ criticized this theory. They pointed out that 
chronic irritation is as a rule followed by paralysis, and that there was no allowance 
made for this in the theory. In addition the vascular cases are symptomatically 
clearly distinct from the nervous cases, and yet mixed cases would be expected to 
occur if the symptoms had a common nervous origin. The theory must also 
postulate that nearly all the sympathetic fibres to the arteries of the arm pass through 
the lowest trunk of the brachial plexus adjacent to the rib. This is unlikely and 
certainly unproved. They returned to the purely vascular theory, but suggested 
that the vascular changes in the arm were produced not by constriction of the 
subclavian artery but by trauma to its wall, giving rise to thrombosis and the 
throwing off of multiple emboli. 


| 
} 
hd 


COMPLICATIONS OF CERVICAL RIB 113 


CASE REPORTS 


I have been able to see and examine from time to time the case recorded by 
Lewis and Pickering,!® and operated on by Mr. Wilfred Trotter. It manifests so 
many points of similarity to the other two cases recorded here (Cases 2 and 3) that 
they have kindly allowed me to re-publish it, together with an account of the 


post-operative course. 


Case 1.*—W. P. was a laundry man 24 years of age. His work consisted in managing a 
washing machine. He came complaining that for six months, since the advent of cold weather, 
he had noticed the 2nd, 3rd, and 4th fingers of his left hand become white and numb, first 
while bathing and later one or more times each day at his work. He was sure that this dis- 
coloration was of recent origin, his hand being quite normal previously, and his right hand 
being unaffected. Warming the fingers when they were discoloured would quickly restore 
them. He had experienced no pain in his arm. His feet were normal. 

The hands were strongly built, the fingers could be flexed fully, and their skin was 
normally mobile. The radial and ulnar pulses were equal on the two sides and normal with 
the hands down, but if the arms were raised to the level of the shoulder the pulse disappeared 
in the left arm from the clavicle downwards, but continued on the right side. There was 
no muscular wasting. Movements of the hands were equally powerful; sensation in them 
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Fic. 88.—Case 1. Showing the rise in temperature of the right and left 2nd digits of the hand 
on warming the body. R2, Temperature of right 2nd finger; L2, Temperature of left 2nd finger; 
R.T., Room temperature. 


was normal. No abnormality was found, apart from roughening of skin and nails of both 
hands due his to heavy manual work, until they were placed in water at 15°C; in 8 min. all 
the fingers of the left hand, and especially fingers 2, 3, and 4 were cyanosed. The hands were 
immersed in water at 36° for 15 min., during the last 5 min. of which the circulation to 
both arms was arrested. On release, the flush of reactive hyperemia promptly invaded the 
whole of both hands, with the exception of the tips of the left 2nd and 3rd fingers, in which 
it was delayed for a few seconds. The hands were immersed in water at 40° and 45° and the 


of this case is reproduced by kind permission of Lewis and Pickering from 
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pulsation of the vessels in the two 2nd fingers compared by means of an optical capsule, 
The pulsation of the left finger was scarcely more than half that of the right at these tempera- 
tures ; a later test at 40° showed definite reduction of pulsation in fingers 2, 3, 4, and 5 of 
the left as compared with the right hand. On examining the fingers after their immersion 
in hot water, capillary pulsation was very clear in all the right finger-tips and in the palm of 
this hand ; it was equally clear in the left palm, but was found only in the tip of the 5th finger 
of this hand. When warm the palmar arteries could be felt pulsating equally in the two 
hands. When the patient’s body was enclosed in the warm chamber, the hands being cool 
and remaining exposed, the rise of temperature was much delayed in the 2nd, 3rd, and 4th 
left fingers, and failed to reach the full value (30°6° instead of 32-6°, as in the control fingers) 
(Fig. 88). Thus all these tests were consistent in pointing to a structural defect in the 
vessels of the fingers of the left hand, emphasizing as chiefly affected fingers 2, 3, and 4, 
the fingers of which the patient originally complained. 


Fic. 89.—Case 1. Showing the supraclavicular swelling on the left side. 


There was a visible swelling in the left posterior triangle which on palpation was found 
to consist of a prominent dilated subclavian artery lifted up as it passed across the lower 
end of a cervical rib (Fig. 89). The clavicles were inclined at about 20° to the horizontal. 
He stated that he was right-handed. 

A radiograph showed large complete bilateral cervical ribs passing from the transverse 
process of the seventh cervical vertebra on each side to the corresponding first thoracic 
ribs. On the left side there was a large splayed-out end to the rib where it articulated with 
the first thoracic rib. This was less evident on the right side. (Fig. 90.) 

AT OPERATION.—The left posterior triangle was explored by Mr. Wilfred Trotter 
under general anesthesia through a horizontal incision above the clavicle, on Jan. 24, 1934. 
The external jugular vein was divided, the clavicular head of the sternomastoid muscle was 
detached, and the posterior belly of the omohyoid muscle retracted upwards. The subclavian 
artery was then exposed, surrounded by dense fibrous tissue binding it to the adjacent struc- 
tures. When dissected out, a fusiform dilatation of the third part of the subclavian artery, 
amounting to about twice the normal diameter, was found to extend from the posterior 
border of the scalenus anterior muscle to just below the upper border of the clavicle. It lay 
partly on the splayed-out end of the cervical rib and partly in a groove in the first thoracic 
rib and was considerably pushed forwards. Higher up on the cervical rib the brachial 
plexus passed freely across without tension. The lowest trunk lay next to the rib, but was not 
indented or stretched by the margin of the rib (Fig. 91). An attempt was made to discover 
where the artery was obstructed during movements of the arm. The left arm was abducted 
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until the radial pulse disappeared. It was then observed that the aneurysm still pulsated, and 
a finger introduced between the scalenus anterior muscle and the cervical rib showed that 
there was no squeezing of the artery at this point, where the artery was of normal calibre. 


Fic. 90.—Case 1. Radiograph showing bilateral complete cervical ribs. The lower end of the 
cervical rib on the left side is splayed-out where it articulates with the first thoracic rib. 


Fic. 91.—Case 1. Diagram of the relations of the structures found at operation. 
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The space between the clavicle and the enlarged distal end of the cervical rib was, however, 
observed to be very narrow, and a finger introduced here demonstrated the fact that the artery 
was being compressed between these structures. The scalenus anterior muscle was then 
divided, and after retracting the artery gently, the enlarged boss of the cervical rib was 
removed, together with its periosteum. The upper part of the cervical rib crossed by the 
brachial plexus was left intact. The arm could then be lifted well above the shoulder 
without obliterating the pulse. The bony boss at the lower end of the cervical rib which 
was removed was found to articulate with the first rib with a diarthrodial joint. (Fig. 91.) 

SUBSEQUENT PROGRESS.——This patient has been seen and examined a number of times 
since leaving hospital. He gave up his work as a laundryman and has followed various 
employments since then. When examined in May, 1934, he said he had had no symptoms 
except occasional attacks of blue fingers in the left hand when washing in cold water, and 
on examination all the fingers of the left hand became slightly cyanotic in water at 15° C, 
for 20 minutes, the right hand remaining pink. In October, 1934, only the left index finger 
was cyanosed when similarly tested. On April 1, 1937, he stated that he had had only three 
attacks of cold fingers during the last year or two. On these occasions the left ring finger 
became blue and cold when washing in cold water. Further tests were carried out on 
September 21, 1938: The aneurysm was still present and pulsatile, and was unchanged in 
size. All the pulses in the arms, the axillary, brachial, radial, and ulnar, were present 
and equal in volume. This was confirmed with the oscillometer. When tested by reactive 
hyperemia the finger-tips of the left hand flushed equally within 3 seconds of the 
release of the circulation, as compared with 4 seconds on the right side, a difference within 
the limits of normality. Capillary pulsation was present equally in all the finger-tips of both 
hands after the hands had been immersed in warm water. The circulation in the left arm 
could therefore be considered as normal and the patient as symptomatically cured, although 
_ the aneurysm was still present. 


Comment.—This case is an example of an early stage in the disease, with 
blockage of some of the smaller vessels to the fingers giving rise to disease of the 
digital vessels and their spasmodic closure on exposure to cold. There were 
definite signs of damage to the subclavian artery in the neck, as evidenced by dilata- 


tion of the artery and chronic fibrosis around it. The trauma was shown to be 
due to intermittent compression by the clavicle. Sufficient of the cervical rib was 
removed to allow the artery to sink back clear of the clavicle, but the brachial 
plexus was left in position, passing across the cervical rib. A complete recovery 
took place, which suggests strongly that irritation of the brachial plexus played 
no part in the disease. 


Case 2.—E. H., a healthy married woman 57 years of age, was first seen in the out-patient 
department on September 29, 1937. She complained of a lump in the left side of the neck 
which she had first noticed a year before. It appeared to be getting larger and she was 
constantly aware of a throbbing sensation in the left side of the neck. She was closely 
questioned about attacks of blueness and coldness in the left hand, but she was quite emphatic 
that she never had any such symptom. 

On EXAMINATION.—She was a plump, well-built woman, without any signs of general 
disease. There was no thickening or tortuosity of the arteries or enlargement of the heart, 
but the blood-pressure was 175 mm. systolic, and 100 mm. diastolic in both arms. The 
clavicles were inclined at approximately 20° to the horizontal. Above the middle of the left 
clavicle was a pulsatile visible swelling (Fig. 92). On palpation the subclavian artery could 
be felt raised up on this side and dilated to form a fusiform aneurysm as it hooked over a bony 
cervical rib, which was quite rigid and apparently fixed at its distal end to the first rib. A 
similar rib was palpable also on the right side, and the subclavian artery could be felt hook- 
ing over its lower end, but it was not dilated. A palpable thrill was present over the aneurysm 
and a systolic bruit was audible, which was not transmitted beyond the aneurysm. Direct 
compression of the aneurysm against the cervical rib obliterated the radial pulse on the 
left side. Depression or retraction of the left shoulder made the radial pulse smaller, but 
did not obliterate it completely. Similar manceuvres on the right side reduced the pulse 
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on that side, but did not obliterate it. The arms were equal in size and of normal muscula- 
ture. They were normal in colour and temperature and there were no sensory, motor, or 
trophic changes in the hands. Both radial, ulnar, brachial, and axillary pulses were present 


Fic. 92.—Case 2. Showing the left supraclavicular swelling. 


and equal in volume. A radiograph showed bilateral complete cervical ribs passing from 
the transverse processes of the 7th cervical vertebra to articulate with short bony processes 
projecting upwards from the first thoracic ribs (Fig. 93). . 


Fic. 93.—Case 2. Radiograph showing bilateral complete cervical ribs articulating with 
bony processes arising from the first thoracic ribs. 


AT OPERATION.—On January 18, 1938, Mr. R. S. Pilcher explored the left posterior 
triangle through a transverse incision above the middle of the clavicle, under general anzs- 
thesia. The clavicular fibres of the sternomastoid muscle were divided and the posterior 
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belly of the omohyoid muscle was retracted upwards. The scalenus anterior muscle was 
then exposed, and a pulsatile swelling was found extending from its posterior border as far 
as the clavicle. An abnormal upper trunk of the brachial plexus passed downwards across 
the front of the aneurysm ; the remainder of the plexus lay to the lateral side. Dense fibrous 
tissue surrounded the aneurysm and bound it to the adjacent structures, and this had to be 
carefully dissected away. It was then evident that the artery was curving over the enlarged 
distal end of a cervical rib and its articulation with a bony boss on the first thoracic rib. The 
middle and lower trunks of the brachial plexus passed laxly over the lower end of the cervical 
rib a little higher up. The dilatation of the artery was about two and a half times the normal 
calibre in its maximum diameter and extended from the posterior border of the scalenus 
anterior muscle above to a point out of reach below the clavicle. A dilated branch of the 
artery arose from the anterior aspect of the aneurysm, and passed horizontally along and 
above the upper border of the clavicle. Depression and retraction of the shoulder diminished 


Fic. 94.—Case 2. Diagram of the relations of the structures found at operation. 


the volume of the radial pulse, but the aneurysm continued to pulsate freely. It was then 
observed that the space between the clavicle and the splayed-out end of the cervical rib was 
very narrow and tended to nip the aneurysm during the manceuvre. (Fig. 94.) The scalenus 
anterior muscle was divided, and after retraction of the artery downwards and the brachial 
plexus upwards, the lower end of the cervical rib, together with the bony boss on the first rib, 
were resected with their periosteum. The artery and brachial plexus then passed freely over 
the first rib without tension. The patient made an uneventful recovery from the operation 
and was discharged with the condition of the arm unchanged and a pulsatile swelling still 
present in the neck. 

SUBSEQUENT PROGRESS.—She attended the out-patient department and remained quite 
well without any change in her condition until April 24._The arm was then very cold, and 
on examination all the fingers of both hands were slightly cyanosed. The left radial pulse 
appeared slightly smaller in volume than the right. During May she began to get attacks 
of coldness and numbness, with dead white fingers in the left hand. The ring and middle 
fingers were affected particularly and the attacks were brought on by washing in cold water. 
They occurred nearly every day for a few minutes, the circulation being restored by vigorous 
rubbing. On June 22 the left radial pulse was still smaller than the right, but both hands 
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were pink and warm. A radiograph showed only a short stump of the cervical rib attached 
to the transverse process of the seventh cervical vertebra on the left side, and no regeneration 
of the resected portion of the rib (Fig. 95). A week later, when cooking, she had considerable 
pain in the forearm and was forced to stop work ; there was also stiffness and numbness of the 
fingers, but no colour change. She went to bed and rested, and the pain disappeared, but 
reappeared whenever she tried to use the arm during the next twodays. After this she recovered 
and remained free from symptoms until a further attack of pain three weeks later. This came 
on when she was dressing in the morning and was similar to the first attack, but passed off 
after a few hours’ rest. The weather was warmer and nothing further happened until the 
middle of August, when she went on holiday. The pain in the left forearm then reappeared 
when she was knitting; in spite of resting, it persisted for a week and kept her awake for 
four nights. It was described as an aching pain in the muscles of the inner side of the fore- 
arm as far as the elbow, and aggravated by any movement of the arm. She was unable to 
hold the left arm above the head for more than a few moments owing to severe pain and a 
feeling of weakness and uselessness in the arm. The whole arm felt cold, but was not dis- 
coloured until the sixth day after the onset of the attack. She was then sitting on the beach, 


Fic. 95.—Case 2. Radiograph taken eight months after the operation, showing the piece 
of cervical rib removed and the failure to regenerate. 


when all the fingers of the left hand became a bluish-black colour to the bites: By rubbing 
them she restored the circulation in a few hours, but decided to return at once to hospital. 

When seen on August 29 the left arm was held supported by the right hand. She disliked 
using it owing to the pain produced by exercise. There was no muscular wasting and the left 
grip was nearly as strong as the right. The tendon-jerks were present and equal, but sluggish 
in both arms. The whole left arm was definitely cooler than the right and paler in colour, 
with a bluish tinge in all the fingers. The sweating was less obvious on the left hand than 
the right. There were no trophic changes in the fingers. The left radial, ulnar, brachial, 
and axillary arteries did not pulsate and could be felt as firm cords at the wrist and on the 
inner aspect of the arm. The aneurysm continued to pulsate, but no pulsation could be felt 
immediately below the clavicle. The oscillometer confirmed the compiete absence of pulsa- 
tion in the left arm at the wrist, in the lower arm, and just below the axilla. The following 
tests were then carried out: Both hands were immersed in water at 36° C. for 30 minutes. 
The circulation was then arrested in both arms for 5 minutes at a pressure of 220 mm. of 
mercury, using two sphygmomanometer cuffs. The circulation was released in both arms 
simultaneously : the right hand flushed to the finger-tips in 2 seconds, reaching a maximum 
flush in 5 seconds; the left arm reacted much more slowly, the flush appeared in the 
finger-tips at 15 seconds, and took 50 seconds to reach its maximum. After immersion of 
both hands in water at 45° C. for 5 minutes capillary pulsation was present in all the finger- 
tips on the right side, but absent on the left side. At a room temperature of 19°5° C. the 
temperatures of the left 2nd and 4th fingers were 198° C. and 20-2° C. respectively, as 
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compared with 20°3° C. and 20°6° C. on the right side, and all the finger-tips of the left hand 
were deeply cyanosed. When the body was warmed by immersing both feet in a bath of 
water at 44° C. the fingers of the left hand warmed up slowly as compared with the right, 
and to a lower maximum level (maximum temperature of left fingers was 28-5° C. and of 
right 34° C.). (Fig. 96.) 

The results of these tests indicated complete obstruction of the main arteries of the 
left arm and forearm and a gross defect in the circulation in that limb. 

The arms were exercised by the patient squeezing a rubber bulb in each hand in time 
with a metronome. After 100 squeezes with the left hand she was forced to stop owing 
to the severe cramp-like pain in the forearm, similar to the pain she had complained of. 
The flexor muscles of the left forearm were felt to be tender and the pain persisted for 
several seconds after the exercise was stopped. She continued to squeeze the bulb in the 


All tips of fingers of 
left hand deeply 


cyanosed. 


Both feet in water 
~<—— Fingers right hand sweating 
Fingers left hand dry 
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sen and left 4th digits of the hand 


Fic. 96.—Case 2. Showing the rise in se ge oe of the 
Temperature of left 4th finger; 


on warming the body. R4, Temperature of right 4th finger; 
R.T., Room temperature. 


right hand for a further 57 squeezes without pain. The circulation was then obstructed in 
both arms and the experiment repeated. She was forced to give up with the left arm after 
50 squeezes, and with the right after 78 squeezes. This experiment demonstrated that the 
pain she complained of was due to muscular ischemia, for when the circulation was obstructed 
in both arms the left arm was already working at a relative disadvantage owing to the accumu- 
lation of metabolites. 

During the subsequent weeks in hospital the colour and temperature of the left arm 
gradually approached that of the right and the pain decreased and was felt only on vigorous 
exercise of the arm. The pulsation in the arteries did not return, but it was evident that 
the collateral circulation was developing adequately and no further surgical operation was 
indicated. She was seen again on April 4, 1939, and was symptom free, but none of the pulses 
in the left arm had returned, and there were slight trophic changes in the fingers. 


Comment.—This case is particularly complete. The patient was first seen 
when there were no symptoms or signs of vascular disease in the arm. The 
aneurysm was at that time present in the neck and was actually seen at operation. 
The chronic fibrosis around the aneurysm found in Case 1 was also present in this 
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case and the artery was seen on manipulation of the shoulder to be nipped between 
the clavicle and the boss on the lower end of the cervical rib. Enough of the 
cervical rib was removed to free the aneurysm and the brachial plexus. In spite 
of this, thrombosis of the arteries of the arm occurred right up to the aneurysm. 
This case therefore demonstrates quite clearly that a hypothetical irritation of the 
brachial plexus was not the cause of the thrombosis, as the source of any possible 
irritation had already been dealt with. Moreover the axillary artery which was 
thrombosed receives its sympathetic fibres not from the brachial plexus but by 
way of the perivascular plexus. 


Case 3.—E. D., a young man, aged 23, a clerk by profession, was admitted on October 
10, 1936. Eighteen months previously he had begun to notice that in cold weather or when 
swimming he got attacks of white, numb fingers in the left hand. This chiefly affected the 


Fic. 97.—Case 3. Showing the condition of the hand before operation. 


middle finger at first, but later became frequent in the thumb and index finger as well. 
The fingers never turned blue, but were redder than normal after an attack and were sore and 
tingled at the finger-tips. These attacks became more frequent and more extensive, until 
recently the whole hand had become involved as far as the wrist. In addition the patient 
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was troubled by an aching pain in the arm and forearm whenever he tried to use it. Owing 
to this pain and the increasing soreness of the fingers he had to a large extent given up the 
use of the arm. He was naturally right-handed, but had used the left hand equally with the 
right for most ordinary purposes, except writing. During the last few weeks he had noticed 
that the nails of the thumb and first two fingers were growing irregularly, and he had been 
troubled by chronic whitlows around the edges of these nails. They were not very painful, 
but felt numb and cold. Recently they had become swollen and permanently bluish-red 
in colour and he had observed that although his right hand sweated freely the left hand 
appeared dry. 

On EXAMINATION.—There was no evidence of any general or constitutional disease. 
The heart was not enlarged, but extrasystoles were fairly frequent. The shoulders were wide 
and the clavicles almost horizontal. The left subclavian artery was more prominent than 
the right, and appeared to be slightly dilated in its distal third, but no definite aneurysm 
was present. No bony abnormality was palpable in the posterior triangle of the neck. The 
left hand was perceptibly colder than the right and sweating was absent. The thumb and 


MATHEWS 


Fic. 98.—Diagram of the relations of the structures found at operation in Case 3. 


the index and middle fingers were all swollen and bluish-red in colour. The pulp of the 
tips of these three digits was atrophied, and they were smooth and silky. The thumb was 
about half an inch shorter than the right thumb and the tip was covered with a dry brownish- 
black scale. The nail was irregular, thickened, and striate. The index finger was also 
slightly shortened, with a similar dry gangrenous tip, striate nail, and a chronic paronychial 
whitlow. A similar whitlow was present around the base of the nail of the middle finger, 
and a superficial chronic ulcer was present on the radial aspect of the second phalanx. (Fig. 
97.) All forms of sensation were qualitatively impaired over the tips of these digits. The 
ring and little fingers were normal. There was no other sensory loss or muscular wasting 
in the hand. The grasp in the left hand was weakened by the partial stiffness of the thumb 
and the index and middle fingers. Both arms were equal in size. The brachial artery 
pulsated normally as far as the elbow, but there was no pulsation in the radial, ulnar, or digital 
vessels, and the radial artery could be felt as a solid cord. All the pulses were present in the 
right arm. The blood-pressure was 140 mm. systolic, and 80 mm. diastolic, in both arms. 
A radiograph of the thoracic inlet showed no cervical ribs and the first thoracic ribs appeared 
normal. No circulatory tests were carried out in this case. 
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First OPERATION.—On October 13, 1936, Mr. R. S. Pilcher explored the left posterior 
triangle of the neck through a transverse incision above the clavicle, under general anzs- 
thesia. The clavicular origin of the sternomastoid muscle was divided, the external jugular 
vein tied, and the posterior belly of the omohyoid muscle retracted upwards. The subclavian 
artery was exposed where it emerged from beneath the scalenus anterior. muscle, and was 
found to be of normal calibre and unconstricted by the muscle. Farther down it passed 
through a very narrow space beneath the clavicle, and lay on the first thoracic rib in a shallow 

ve. In this part it was dilated to about one and a half times the normal diameter and 
surrounded by dense fibrous tissue. The brachial plexus lay to the outer side and passed quite 
laxly over the first thoracic rib, with the lowest trunk adjacent to the rib. (Fig. 98.) Digital 
compression of the artery on to the first rib readily obliterated the brachial pulse in the arm. 
On abduction of the arm the pulse was again obliterated and the space between the clavicle 
and the first thoracic rib was observed to be narrowed sufficiently to obstruct the artery. 
The anterior scalene muscle was divided, but this made no difference to the obliteration of 
the pulse on abduction of the arm. The wound was closed. 

After this operation there was no change in the condition of the arm. 

SECOND OPERATION.—On November 10 Mr. R. S. Pilcher carried out a further operation 
and re-exposed the structures in the posterior triangle of the neck. Pulsation was observed to 
be poor in the third part of the subclavian artery. The brachial plexus and the artery were 
carefully retracted and the portion of the first thoracic rib lying behind these structures 


Fic. 99.—Case 3. Radiograph of left hand, showing decalcification of bones of 
the thumb and the index and middle fingers. 
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was nibbled away piecemeal, together with the periosteum ; 3 cm. of the rib was removed, 
and this left sufficient gap for the artery and nerves to drop down into. Abduction of the 
arm then no longer produced obliteration of the brachial pulse. 

SUBSEQUENT PROGRESS.—Two or three days after the operation the patient felt that the 
left hand was not so cold. The colour had improved and sweating was detectable at the 
root of the index finger. The tip of the index finger began to separate, and came away 
together with the nail a few days later. On November 24 a small sequestrum was removed 
from the tip of the index finger and another from the wound at the tip of the thumb. Clean, 
granulating wounds were left, which bled freely, and healing progressed steadily until discharge. 


Fic. 100.—Case 3. Photograph of the final condition of the hand, showing the shortened atrophic 
thumb and index finger and the absence of the index finger nail. 


He was seen again on February 24, 1937. The hand was warm and pink and sweated 
normally in the palm and at the bases of the first three digits, which however were dry, 
smooth, and atrophic at the tips. The thumb and index finger were each shortened 
about half an inch, but all the wounds were healed. The nails of the thumb and middle 
finger had begun to grow again and there was no anesthesia or wasting. The thumb and 
index finger were very stiff at all the joints and a course of active movements in wax baths 
was prescribed. A radiograph of both hands at this time showed partial destruction of the 
terminal phalanges of the left thumb and index finger and a marked degree of decalcifica- 
tion of all the bones of the hand, more marked in the thumb and first two fingers (Fig. 99). 
The brachial pulse was palpable, but the radial and ulnar pulses were both absent. 

The mobility of the fingers improved steadily under treatment and sweating slowly 
returned in the affected fingers. 

On September 21, 1938, he was re-examined and tested. At this time he had been in 
full employment again for a year as a clerk. Sweating was present, but impaired over the 
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thumb and index finger, which still remained atrophic and somewhat stiff and limited in 
movement at the interphalangeal joints. The nails of the thumb and middle finger had 
grown fully, but were thickened and rather irregular. The nail of the index finger had 
failed to grow again. There was permanent shortening of the thumb and index finger by 
half an inch each (Fig. 100). The brachial pulse was present down as far as the cubital fossa, 
but both the radial and ulnar pulses were absent. The oscillometer readings were as 
follows :— 
Left Arm 

Upper brachial 100 mm. 9-19 

Lower brachial 120 mm. 6-15} 

Wrist 120 mm. 6-7 _ 120 mm. 


Both hands were immersed in water at 36° C. for 3 minutes. The circulation was then 
arrested in both arms for 5 minutes and subsequently released, first in one arm and then in 
the other. The right hand flushed to the finger-tips in 4 seconds; in the left arm the flush 
took 10 seconds to reach the wrist and then filled the hand and fingers by the end of 12 
seconds. 

The skin temperature of the left second digit was 26-5° C., as compared with 30°5 C. 
on the opposite side at 19-5° C. room temperature. On warming, the temperature on the 
left side rose to a level of 32° C., as compared with 34:5° C. on the right side. (Fig. 101.) 

It was therefore clear that little improvement had occurred in the vessels of the forearm 
in spite of the clearing-up of the symptoms, and that a gross defect in the circulation of the 
arm was still present. 


Fingers of left hand 
slightly bluer and 
drier than right 
Right finger 


sweating. 
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Fic. 101.—Case 3. Shenine V5} rise of temperature in the 2nd digit of each hand. R2, ig cased 
of 2nd right digit ; L2, Temperature of 2nd left digit; R.T., Room temperature. 


Comment.—This case is an example of such a severe degree of obstruction 
of the vessels of the fingers, hand, and forearm as to give rise to progressive gangrene 
of the finger-tips. No cervical rib was present, but the damage to the wall of the 
subclavian artery was manifested by slight dilatation in its third part and dense 
surrounding fibrosis. This was shown to be due to intermittent nipping of the 
artery between an abnormally low clavicle and the first thoracic rib. A portion of 
the first thoracic rib was removed, with rapid relief of symptoms and healing of the 
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fingers. The patient was left, however, with partially stiff fingers and permanent 
obstruction of the main vessels of the forearm and hand. 


COMMENTARY 


In addition to the 3 cases recorded in this paper, I have been able to collect 
a further 45 cases from the literature which are sufficiently clearly recorded to 
tabulate their main features (see Table I). 


INCIDENCE 


The small number of recorded cases of vascular complications as compared 
with the volume of literature on the nervous complications of these bony abnormal- 
ities, testifies to the relative incidence of the two conditions. 

Vascular disease is an uncommon complication of a cervical rib in a child or 
in old age, but Tubby?’ recorded a case in a girl of 5, and Quinn and Davison’s!® 
case was an old woman of 75. The vast majority of cases occurred in young or 
middle-aged adults, the former being the commoner. There are 6 cases in the 
second decade, 15 cases in the third decade, 9 cases in the fourth decade, 7 cases 
in the fifth decade, and 7 cases in the sixth decade, in the series tabulated here. 

There is not the same preponderance of females over males as in the cases with 
nerve involvement. Twenty cases occurred in males and 26 cases in females. 
By way of contrast, of 35 consequtive cases of cervical ribs with nervous complica- 
tions treated at University College Hospital, only 3 were males. 

It has been stated that vascular symptoms are commoner in the right arm, 
corresponding to the greater incidence of right-handed people. This is not con- 
firmed by this series. In 24 cases the symptoms were in the left arm, and in only 
20 cases in the right arm, while in Russel’s!® case both arms were affected. All 
three of Telford and Stopford’s'* cases were right-handed and the symptoms were 
on the right side. Yet of the three cases recorded here, two were right-handed 
and one used both hands equally, and the symptoms were on the left side in 
each case. 

The occupation was only recorded in about half of the cases, but manual 
occupations appear to be the most common, including several labourers, a brick- 
layer, a farmer, a vanman, and a weaver. . 

Todd?° believed that dropping of the shoulder largely determined the onset 
of symptoms in the cases with nervous complications, by stretching the plexus 
over the abnormal bony process. He showed that normally the outer end of the 
clavicle descends progressively from infancy to adult age, to reach its lowest point 
in young adult females. This offers an adequate explanation for the common 
occurrence of symptoms of nerve pressure in subjects of this age and sex group. 
It. is probable that dropping of the shoulder also plays some part in the vascular 
cases, but the differences in the age and sex incidence suggest other factors as well. 
The larger proportion of males in the vascular cases, many engaged in manual 
labour, raises the possibility of a mechanical factor. A definite history of a blow 
is unusual, although it was present in Quinn and Davison’s!® case, with an apparent 
partial dislocation of the cervical rib and first thoracic rib. The likelihood is that 
the trauma is more commonly slight in degree, frequently repeated, and produced 
by the active use of either arm, since symptoms are as common on the left side as 
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on the right. There is little evidence of any general predisposing disease con- 
tributing to the condition found in the arteries. Syphilis was known to be present 
in only one or two cases, and in the majority of cases in which the Wassermann 
test was performed, it was negative. In the first case recorded by Lindskog and 
Howes,”! however, the subject was a woman of 47 years of age with a personal 
and familial history of hypertension, and the second case published here was a 
woman of 57 years of age with a high blood-pressure. It is therefore possible 
that in the older subjects weakening of the arteries by arteriosclerosis may pre- 
dispose to the formation of an aneurysm. 


SYMPTOMS AND SIGNS 


Although in the majority of cases the patient first complained of pain in the 
arm or vascular disturbances in the fingers, in a few the first symptom was of a 
pulsatile swelling in the neck. In Case 2, recorded here, this was the only initial 
complaint, and at that time no abnormal changes in the vessels of the arm could be 
detected. In Adams’s?? and in Lindskog and Howes”! second case the pulsatile 
swelling in the neck was found by the doctor on routine examination. Quinn and 
Davison!® described the case of a woman of 75 years of age who had had a 
pulsatile swelling in the neck for thirty years before the onset of symptoms in the 
arm. On examination the swelling may be obviously aneurysmal, with a palpable 
thrill and an audible bruit overlying the hard bony ridge of the cervical rib, as in 
Case 2. The dilatation is, however, more commonly slight in degree, as in Case 3, 
but nevertheless quite definite. Occasionally an abnormally high subclavian arch 
passing over the cervical rib may be confused with dilatation, and in some cases 
nothing abnormal is palpable. 

The onset of symptoms in the hand usually takes the form of attacks of numb- 
ness and pallor in the fingers on exposure to cold. Typical Raynaud attacks may 
occur. This is to be regarded as the purely local response of diseased digital 
vessels to the action of cold. Numbness and tingling may occur and are readily 
confused with similar symptoms in the cases with nerve involvement. As Lewis 
and Pickering!® have pointed out, these are frequent symptoms of ischemia in the 
skin. A feeling of coldness in the hand or arm is common, and the affected part 
may be definitely colder to the touch, with a bluish discoloration, paling on elevation 
and flushing only slowly on lowering the limb. Coldness is also a symptom in 
certain cases with nerve involvement, but there is then usually a considerable 
degree of wasting and disuse of the hand. The pallor and cyanosis in such cases 
are also disuse phenomena associated with wasting and anesthesia. It is a striking 
fact in favour of the purely vascular origin of these cases with obliteration of the 
vessels of the arm, that they are never associated with the muscular wasting and 
segmental anesthesia found in the ordinary case of nerve pressure by cervical ribs. 
The only anesthesia which occurs is on the tips of the fingers, is due to impaired 
nutrition, and precedes the onset of gangrene. 

Two main types of case may be distinguished. In the one there is a massive 
blockage of the main vessels of the forearm or arm, with severe pain and weakness 
of the arm, but with the collateral circulation adequate to preserve the nutrition of 
the fingers (Newell’s?® case, Lindskog and Howes”! first case, and Case 2 recorded 
here, etc.). In the other type the small vessels of the fingers and hand become 
progressively blocked, leading to Raynaud attacks in the fingers, as in Case 1, or 
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Table I-—MAIN FEATURES OF 48 COLLECTED CASES OF VASCULAR COMPLICATIONS 


SEx 


AGE 


SIDE 


OccuPATION 


SYMPTOMS 


Adams? 


Male 


55 


Left 


Labourer in 
brass foun- 


Doctor found pulsatile lump in neck 


Coldness and numbness of hand and 


gangrene of tip of middle finger, 
Pain in arm 


Benedek** Female 38 Right —_ Pain in arm. Ischemic attacks, 
Gangrene of digits 3-5 
Billington*° Female 42 Left —_ Pain in arm. Numbness, coldness, 
and whiteness of fingers 
Blair, Davies, & Female 37 Right | Housewife Painful tingling of ring finger, spread- 
McKissock’® ing to all fingers 


Cooper & Travers** | Female 


Cold, numb, painful hand 


Coote? 


Female 


26 


Left 


Servant 


Pain in arm in day and in finger-tips 


at night 


De Quervain®> 


Pain in arm. Cyanosis of hand. 


Swelling in neck 


Eden (Case 2) 


Female 


57 


Left 


Housewife 


Pulsating throbbing lump in_ neck. 


Later attacks of severe pain in arm 
with numbness and discoloration of 
hand 


Eden (Case 3) 


Male 


23 


Left 


Clerk 


Numbness and soreness of tips of 


digits 1, 2, and 3. Pain in arm 


Ehrich** 


Pain in arm 


Fischer** 


Female 


2I 


Left 


Pain in arm and tingling in fingers 


Fischer*’? (Baum) Male 


Left 


Labourer 


Pain in arm 


Flint** 


Female 


45 


Right 


Housewife 


Attack pain in hand and arm and 


cyanosis. Numbness index finger. 


Pulsatile lump in neck 


dry 
? | 
| 24 | Left | 
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FINDINGS 


TREATMENT 


PROGRESS 


p Pulse absent up to I in. from 


aneurysm ; complete cervical rib. 
At autopsy a fusiform subclavian 
aneurysm the size of a pigeon’s 
egg was found 


; Cervical rib ; small subclavian 


Cervical rib removed 


Burning and throbbing in hand 


jal artery; no radial pulse 


artery; no radial pulse; weak next day. Pulse returned in 
brachial pulse; gangrene of tip 10-12 days. Fingers healed 
of middle finger 
| Cervical rib ; thrombosis of brach- | Cervical rib removed Improved 


- Complete cervical rib; fusiform 


subclavian aneurysm; no radial 


pulse 


Excision of aneurysm. Found to 
be full of laminated clot 


Disappearance of pain 


Cervical rib; subclavian artery 
not stretched over rib or dilated ; 
brachial plexus in close contact 
with rib 


Cervical rib removed 


Faint pulsation in radial artery 
at end of operation. It con- 
tinued to return, but patient 
died eight days later 


 Exostosis of C. 6 or 7; pulsating 


subclavian artery overlying it; 
absent pulse; gangrene of finger- 
ups 


No operation 


| Complete cervical rib ; artery and 


plexus stretched over rib; no 
radial pulse 


Cervical rib removed 


Pulse returned at wrist 


Prominent pulsatile subclavian 


_artery in front of cervical rib 


Cervical rib removed 


Improved 


Aneurysm of subclavian artery 
overlying complete cervical rib ; 
no abnormality of arm before 
removal of rib ; later thrombosis 
up to aneurysm 


Cervical rib removed 


Symptoms in arm and thrombosis 
of vessels occurred 8 months 
after operation 


_ Subclavian artery slightly dilated 


and nipped between clavicle and 
first thoracic rib; no _ pulse 
below elbow ; gangrene of tips 
of digits 1, 2, and 3 


— of portion of first thoracic 
ri 


Relief of symptoms. Hand heal- 
ed. No return of pulse 


subclavian artery 


Cervical rib removed 


Aneurysm developed after opera- 
tion 


Cervical rib; subclavian artery 


_ lifted up; pulses equal 


Cervical rib removed 


Symptoms relieved 


_ Cervical rib ; aneurysmal swelling 


of subclavian artery ; no pulse in 


No operation 


The aneurysm thrombosed 


Complete cervical rib; fusiform 


subclavian aneurysm 


Excision of aneurysm full of 
organizing thrombus 
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Pain disappeared. Colour of 
hand became normal 


Continued on next page 
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Table I.—MAIN FEATURES OF 48 COLLECTED CASES OF VASCULAR COMPLICATIONS 


(Case 2) 


AUTHOR SEx AGE SIDE OccuPATION Matin SYMPTOMS 
Gordon® Male 32 Right | Labourer Attack pain and numbness in fingers, 
Gangrene of tips of digits 1, 2, and 3 
Hilton? Female 47 Left — Numbness followed by gangrene of 
tips of ring and little fingers 
Hadden*, * (Case 1) | Female 35 Right | Domestic Severe pain in arm. Gangrene of tips 
nurse of index, middle, and ring fingers, 
and thumb 
- Hadden (Case 2) Male 19 Right | Rag-sorter | Pain, coldness, and loss of power in 
fingers and arm 
Keen*® Female 17 Left — Stinging pain in fingers, first in index 
and middle digits. Pain in arm 
Langeron®® (Case 1) | Female 18 Right — Lump in neck; found in hospital 
Langeron (Case 2) 63 Intermittent claudication. Painful 
vascular disturbance of hand 
Langeron (Case 3) 25 Intermittent claudication. Painful 
vascular disturbance of hand 
Leriche’?, 1° (Case 1) | Female 40 Left a Pallor of fingers ; first in digit 5 and 
later 4 and 3. Pain in arm 
Leriche (Case 2) Male 45 Right | Doctor Cold fingers and pain in hand. 
Attacks of pain in arm 
Lewis & Pickering'® | Male 24 Left Laundryman | Numbness of digits 2, 3, and 4 on 
immersion in cold water 
Lindgren*® Male 51 Left _ Pricking in tip of index finger. 
Numbness, tingling, and pain m 
arm 
Lindskog & Howes”! | Female | 47 Left ston Pain in shoulder and arm. Weakness; 
(Case 1) numbness, and pallor of hand. 
Pulsatile lump in neck a 
Lindskog & Howes | Female 20 Left Waitress Pulsatile lump found in neck 
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of CERVICAL RIBS AND First THORACIC RIB ABNORMALITIES, continued 


FINDINGS 


‘TREATMENT 


_ PROGRESS 


| Complete cervical rib with brachial 


plexus close to it; mo aneurysm 


j of subclavian artery; no pulse 
| pelow junction middle and lower 
| thirds of brachial artery 


Cervical rib removed 


Paralysis of arm which cleared 
up. Gangrene arrested. 


q Artery obliterated passing over 
exostosis of first thoracic rib with 


plexus 


No operation 


' No radial pulse ; artery felt as hard 
tender cord 


No operation 


Brachial artery thrombosed. Gan- 
grene separated 


Subclavian artery flattened over 


cervical rib; no pulse below 
mid-brachial artery ; radial artery 
a hard cord 


Cervical rib removed 


Pulse returned in three days 


 Subclavian aneurysm and cervical 


rib; no pulse below axilla; gan- 
grene of all finger-tips 


Cervical rib removed 


Relief of pain. No return of 
pulse 


Cervical rib ; high subclavian arch 
with palpable thrill over a rib ; 
feeble pulse in radial artery 


No operation 


gangrene of fingers; no radial 
pulse; thrombosed subclavian 
artery 


of artery and cervical rib 


thrombosed sub- | Resection of obliterated portion | Improved 
clavian artery of artery 
- Cervical rib; cold limb and | Resection of obliterated portion | Pain went. No return of pulse 


_ Dilated subclavian artery overlying 


cervical:rib and fibrous band 


Cervical rib and band temoved 


Pain relieved. No return of 
pulse. Subclavian artery throm- 
bosed 


Dilated subclavian artery and cer- 
vical rib ; poor brachial pulse 


Cervical rib removed. Periarterial 
sympathectomy of brachial 
artery 


Improved after second operation. 
Return of pulse 


Complete cervical rib ; aneurysmal 


dilatation of subclavian artery ; 
pulse normal, influenced by 
posture 


Cervical rib removed 


Return. of circulation to normal 


Flat Pulsatile swelling of sub- 


vian artery overlying abnormal 
first thoracic rib ; no pulse below 
tee fingers’ breadth of anterior 


axillary fold 


Removal of piece of first rib. 
Periarterial subclavian sympath- 
ectomy 


Warmer at once. No further 
improvement or return of pulse 


Cervical rib; dilated subclavian 


artery ; no pulse up to axilla 


Cervical rib removed 


Improved. Pulse returned 


| Cervical rib and dilated subclavian 


aneurysm ; pulses equal 


No operation 


Continued on next page 
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Table I.—MAIN FEATURES OF 48 COLLECTED CASES OF VASCULAR COMPLICATION 
AUTHOR SEx AGE SIDE OccuPATION MAIN SYMPTOMS 
Mayo*® Male 58 Right _ Pricking sensation down arm 
Murphy’ (Case 1) Male 38 Left Farmer Tingling, pain, weakness, and cold- 
ness of hand 
Murphy (Case 2) Female 26 Right | Dressmaker | Stinging pain in arm and fingers 
Moore?’ Male 55 Left | House Doctor found pulsatile lump in neck 
painter 
Newell?* Male 24 Left _— Attacks of cramp and dead fingers 
Oljenick** Female 24 Left Telephone Discoloration and numbness of the 
operator digits 2, 3, 4, and §. Tiredness 
and pain in arm on exercise 
Pancoast?® Female 15 Right | Press-feeder | Pain in arm. Pulsatile lump in neck 
Pearce-Gould® Male 19 Right | Labourer Pain in arm; gangrene of fingers 
Poland“ Male 44 Right | Bricklayer’s | Pain and weakness of arm 
labourer 
Quinn & Davison'* | Female 75 Left — Pulsatile swelling in neck for thirty 
years. Pain and weakness in arm 
after a fall 
Russel?® Female | 31 Bilateral — Pallor and cyanosis of left fingers. 
Pain in right arm and_ burning 
feeling in fingers 
Sénéque & Lelong*? | Female 16 Right a= Pain and weakness of arm 
Telford & Stopford!‘ | Male 57 Right | Vanman White, painful fingers, especially index. 
(Case 1) Gangrene of tips of index, middle, 
and ring fingers 
Telford & Stopford | Male 27 Right Numbness and whiteness of index, 
(Case 2) thumb,-and middle fingers, and later 
whole hand 
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FINDINGS 


TREATMENT 


PROGRESS 


® Pulsatile tumour with exostosis on 
® first thoracic rib ; no pulse below 


mid-axilla 


No operation 


| Complete cervical rib ; artery trifle 


dilated ; pulses equal 


Cervical rib removed 


Recovery 


Cervical rib ; artery flattened over rib 


Cervical rib removed 


Loss of symptoms 


a Complete cervical rib; aneurysm 


size of cherry in anterior third part 
of subclavian artery; pulses equal 


Cervical rib removed 


Improved. Pulse returned 


artery 
pulsatile, free of rib; pulses 
feeble and disappeared in brachial 


Cervical rib removed 


No pain. Pulse returned 


: Complete cervical rib ; no brachial, 


radial, or ulnar pulse 


Scalenus anterior muscle divided 


Improved. Radial pulse returned 
in 10 days and brachial pulse 
in 4 months 


: Subclavian artery passing over 


cervical rib with thrill; small 


radial pulse 


No operation 


| Pulsatile subclavian aneurysm pass- 


ing over cervical rib; no pulse 
below elbow but artery felt as 
hard cord 


No operation 


Dilated subclavian artery and 
cervical rib 


Intermittent compression 


Thrombosis of aneurysm 


Complete partially dislocated cer- 


vical rib with head of first rib ; 
no radial or brachial pulse 


No operation 


Rudimentary first thoracic ribs ; 
gangrene of right finger-tips 


Right arm amputated for pro- 
gressive gangrene. Suicide. 
Autopsy. Right subclavian 
artery very slightly dilated and 
thrombosed. Left side throm- 
bosed under clavicle 


Complete cervical rib; cold, 
cyanosed limb; normal calibre 
of artery; no radial pulse 


Cervical rib removed. Peri- 
arterial subclavian sympath- 
ectomy. Later, excision of 
brachial artery. Prophylactic 


removal left cervical rib 


Improved but relapsed 


Cervical rib with brachial plexus 
stretched over it and artery free 
and pulsatile; no pulse below 
I in. above lower border of 
pectoralis major 


Cervical rib removed 


Relief of pain and separation of 
gangrene. No return of radial 
pulse 


Complete cervical rib; pulsatile 
subclavian artery not compressed. 
No pulse below 1 in. below 
anterior axillary fold 


Cervical rib removed 


Relief of symptoms. No return 
of pulse 


Continued on next page 
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Table I.—MAIN FEATURES OF 48 COLLECTED CASES OF VASCULAR CoMPLications 


AUTHOR SEx | AGE SIDE | OccuPATION MaIn SYMPTOMS 


Telford & Stopford | Female 29 Right | Weaver Numbness and pain in tip of index 


(Case 3) finger and then gangrene. 
numb hand 


Tubby!’ (Case 1) Left Pain and tingling in arm. Coldnegy 
and numbness of hand 4 


Tubby (Case 2) Infection of middle finger 


Manual Pain in arm and discoloration of hand 
labourer 


Coldness of hand. Gangrene of tips | 
of digits 1 and 2 


Female | 30 Left Drawing cork and felt a crack in neck 
Lump appeared in neck ‘ 


finally to gangrene of the fingers (Pearce-Gould,* Waring,”4 Babcock,?> and Case 3, 
etc.). The affected fingers become cyanosed, slightly swollen, stiff, and tender to 
the touch. The pulp of the tips atrophies, the nails become thickened, irregular, 
striate, and stunted in growth, and sweating is impaired over the affected area. 
Scaly patches soon begin to form at the sides and tips of the fingers and chronic 
paronychial infections arise and fail to heal. Eventually flakes of dry gangrene 
may form and separate, with gradual loss of substance and shortening of the finger, 
or a moist infected gangrene may supervene. Rarefaction and separation of portions 
of the phalanges and fibrous ankylosis of the joints accompany these changes. The 
index finger is most frequently affected, then the middle finger and the thumb, and. 
finally the ring and little fingers. Thereasonforthisisobscure. It may depend on the 
more active use of the index finger, or as Lewis and Pickering!® suggest, the greater 
liability for emboli to pass into the radial artery, which largely supplies this finger. 
Sooner or later in the majority of cases pain is experienced in the arm. It > 

differs markedly from the pain in cases of nerve involvement, which takes the form 
of a lancinating pain shooting down the arm into the fingers, influenced consider- 
ably by posture, and provoked by the carrying of weighty articles in the hand, or 
at night when the shoulders are relaxed in an arm-chair or in bed. The pain felt 
in the vascular cases is characteristically seen in Case 2. It is a cramp-like pain 
in the muscle of the forearm and arm sometimes absent at rest, but coming on 
rapidly during use of the arm. After vigorous exercise the muscles may be tender 
and the pain takes some minutes to wear off. This is essentially the pain of 
muscular ischemia. In more severe degrees of ischemia it is continuous and may 
keep the patient awake at night, but tends to wear off as the collateral circulation 
becomes established. 
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FINDINGS 


‘TREATMENT 


PROGRESS 


ical rib. No pulse below in- 
3 of coraco-brachalis muscle 


Cervical rib removed 


Relief of symptoms. 
of pulse 


No return 


brachial 


cavian artery size of hen’s egg in 
third part ; 


rib; dilated subclavian | Cervical rib removed Improved. No return of pulse 
artery non-pulsatile till division of : 
sclenus anterior muscle, when it 
became smaller; no radial pulse 
: Cervical rib with artery and plexus | Cervical rib removed and artery | Recovery 
passing over it dilated to twice normal size 
No proved cervical rib; sub- | Expectant Improved 


no pulse below 


B Cervical rib ; hard feebly pulsatile 
subclavian artery passing over it ; 
no radial pulse 


Cervical rib removed Fingers shortened. Pulse re- 


turned 


‘BH Abnormality of upper thoracic ribs 
with scoliosis 


Ligation of third part of sub- 
clavian artery 


In the early stages of the disease, illustrated by Cases 1 and 2, no change is found 
in the pulse, but it is common to find that the volume of the pulse can be decreased 
or obliterated by depression of the shoulder or abduction of the arm. This was 
present in some degree in all the three cases described in this paper. Usually by 
the time symptoms are well marked in the arm the radial pulse has disappeared and 
a hard non-pulsatile cord can be felt in its place. The thrombosis gradually extends 
upwards, and may involve the brachial artery. Telford and Stopford" stated : 
“That portion of the main trunk (subclavian and axillary) which lies above the 
lower border of the pectoralis major tendon is innervated from a different source, 
which has no possible relation to a cervical rib, and therefore this section of the 
main trunk remains always open and healthy in these cases”. This is clearly 
disproved by Case 2, where thrombosis occurred right up to the aneurysm ; and in 
Adams’s,”* where at autopsy the thrombosis was found to extend to within an inch 
of the aneurysm. Todd! has examined histologically a portion of the radial artery 
excised from one of these cases and found the lumen full of blood-clot and the 
wall thickened. 


OPERATIVE FINDINGS 


Great care was taken in the cases recorded in this paper to make out precisely 
the relations of the relevant structures at operation. Good descriptions are given 
in a number of published cases of the vascular type, but in others the findings are 
somewhat vague. 

In the majority a cervical rib was present, and when an adequate description 
was given it was nearly always found to be of the complete type articulating with 
the first thoracic rib by an enlarged extremity. Frequently, as in Case 2, the 
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articulation takes place with a bony boss on the first thoracic rib by means of a 
diarthrodial joint. Case 3 appears to be the only recorded case in which there 
was no cervical rib or gross abnormality of the first thoracic rib. In Russel’s!9 
case the first thoracic ribs were rudimentary and in Lindgren’s®® case there was 
an abnormal first thoracic rib, which was fused with the second rib by a club- 
shaped outgrowth of its end. These larger complete types of ribs are the ones 
which may damage the subclavian artery and give rise to vascular symptoms. _ 

The third part of the subclavian artery is pushed forwards and upwards by 
the splayed-out extremity of the abnormal rib and the brachial plexus crosses the rib, 
as a rule, higher up. By way of contrast the type of cervical rib which most 
commonly causes nerve complications is the short pointed type, often with a fibrous 
band passing to the first thoracic rib, over which the brachial plexus is sharply 
kinked. Writers on the subject differ considerably in their descriptions of the 
relative closeness of approximation of the artery and the plexus to the cervical rib. 

It is difficult to be certain at operation that there is no pressure on the nerves. 
In the true cases of cervical rib with nerve complications, however, although a 
neuroma seldom forms, a definite kink may often be made out at the point of 
constriction. No such definite evidence of pressure on the nerves has been recorded 
in the vascular cases, and in the three cases described in this paper the brachial 
plexus passed loosely over the bone. 

On the other hand, the evidence of damage to the artery in many cases is 
undeniable. In 16 recorded cases definite dilatation of the artery was visible at 
operation. As a rule the fusiform dilatation extends from the posterior border of 
the scalenus anterior muscle to a varying distance below the clavicle, running 
across the articulation of the cervical rib and first thoracic rib. In Moore’s?’ case 
the aneurysm was not fusiform, but a bulge the size of a cherry arose from the 
front of the third part of the subclavian artery. . Ehrich?* described an interesting 
case in which the aneurysm formed after the cervical rib had been removed. 
Instead of an aneurysmal dilatation a thrombosed contracted artery has been found 
in a few cases (Langeron,”® Cases 2 and 3). Evidence of trauma at the site of the 
the damaged blood-vessel is provided by the dense fibrosis which was found in all 
three cases recorded here, binding the aneurysm intimately to the surrounding 
structures. Leriche!*® also observed this. It is probable that in most cases the 
damage to the wall of the artery results in the formation of a certain amount of 
blood-clot, which is liable to become detached and form multiple emboli if the 
trauma continues. Two cases have in fact been published in which the aneurysm 
was excised and on examination was found to contain laminated blood-clot. In 
Billington’s®*® case, Dr. Neale reported, “‘the portion of the artery removed is 
approximately 2} in. in length and shows a fusiform dilatation reaching a maximum 
diameter of # in.. At the place of maximum dilatation the external surface of the 
artery feels thin, and foci of hemorrhage are seen in the adventitial tissue. The 
lumen is largely occupied by a laminated thrombus formation through which, 
however, a minute channel is detectable. . . . The findings are consistent with 
traumatic injury to the artery.” In Flint’s®! case Professor M. J. Stewart reported, 
** Actually the breach in the arterial wall does not suggest an aneurysm, but rather 
a sudden rupture of an arterial wall, which had been weakened from without. The 
lumen is lined by organizing thrombus of some standing, and the middle coat shows 
much diffuse fibrosis, but the chief changes are in the adventitia and external to 
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it, where there is a broad zone of active granulation tissue. This is in keeping with 
the suggestion that pressure of a cervical rib may be the prime aetiological factor.” 


THEORY OF CAUSATION OF VASCULAR CHANGES 
IN THE ARM 


The evidence provided by the three cases described in this paper leads to one 
conclusion only: it is that the vascular changes in the arm in cases of cervical rib 
or first thoracic rib abnormalities are due to damage to the subclavian artery in the 
neck. Any theory based on the nervous origin of such changes ignores the evidence 
available, of injury to the subclavian artery with thrombus formation. The theory 
based on the transmission of nervous impulses from the neck by way of the peri- 
vascular plexus is inadequate on anatomical grounds to explain the progressive 
obliteration of the vessels in the hand and forearm. On the other hand, the theory 
that irritation of sympathetic fibres occurs in the lowest trunk of the brachial plexus 
is equally untenable. Instances of thrombosis occurring in the vessels outside the 
territory supplied by these fibres are available. The clear distinction between cases 
with vascular and nerve complications, and the difficulty of accepting any theory 
of prolonged sympathetic irritation without ultimate paralysis, weighs heavily against 
it. Moreover there is no evidence that all the sympathetic fibres to the vessels of 
the arm and forearm pass by way of the lowest trunk of the brachial plexus, which is 
the one likely to be irritated, or that any distinct superficial bundle of such fibres 
is present in these cases. Finally Case 2 in this paper, in which the brachial plexus 
was freed by removal of the cervical rib and vascular symptoms subsequently 
occurred in the arm, proves that these fibres play no part in the disease. Obstruc- 
tion of the subclavian artery between the scalenus anterior muscle and the cervical 
rib, as suggested by Murphy,’ fails to explain the pathological changes in the walls 
of the aneurysms which have been excised. 

The findings in these three cases suggest that the wall of the subclavian artery 
is weakened by intermittent compression by the clavicle against a bony obstruction. 
This is usually provided by the enlarged boss on the end of a complete cervical 
rib, but an abnormal first thoracic rib may do so also. Dropping of the clavicle 
may apparently be sufficient to compress the artery against a normal first rib, as 
in Case 3. The movements of the arm and shoulder which may occur in either 
arm in subjects pursuing a fairly vigorous occupation, give rise to this compression. 
Sooner or later thrombus forms on the intimal lining of the damaged artery, and 
this is liable to be thrown off in the form of multiple emboli as long as the trauma 
continues. Showers of small emboli lodging in the digital vessels of the fingers 
give rise to obliterative disease of the vessels, Raynaud attacks in the fingers on 
exposure to cold, and ultimately to gangrene. Larger single emboli may block one 
of the main vessels, producing severe ischemia of the arm. If the cervical rib is 
removed, thus freeing the artery from intermittent compression between the 
clavicle and the abnormal rib, blood-clot is no longer thrown off in the form of 
emboli, the progressive thrombosis in the vessels of the arm ceases, and the collateral 
circulation is allowed to develop. On the other hand, embolism may continue 
to give rise to further symptoms in a few cases unless some more radical procedure 
is carried out on the subclavian artery. A possible criticism of this theory is that 
the lodging of many emboli in the vessels of the arm would be expected to produce 
attacks of pain in the arm referred to the site of arrest of the emboli, and that no 
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such pain is experienced by these subjects. This idea is disproved by Lewis,% 
who has shown that embolism produces no immediate pain at the site of arrest of 
an embolus. The pain which occurs is delayed and is the pain of muscular 
ischemia. This is in fact the type of pain which these patients experience. 


TREATMENT 


A number of procedures have been carried out by exponents of the theory of 
the nervous origin of vascular complications of cervical ribs designed to remove 
the focus of irritation. These include freeing of the brachial plexus from com- 
pression, periarterial sympathectomy, and excision of portions of the diseased 
artery in the arm. These procedures have no place in the rational treatment of 
a purely vascular condition. 

The simplest procedure, and one which should be carried out in all cases with 
vascular complications in the arm, or evidence of disease of the subclavian artery © 
in the neck, is removal of the cervical rib. Division of the scalenus anterior muscle 
alone is insufficient to prevent further trauma. Enough of the abnormal rib must 
be removed to allow the artery to pass freely beneath the clavicle without com- 
pression. This entails particularly the removal of the club-shaped enlargement of 
the end of the complete cervical rib or an abnormal first thoracic rib, together with 
any exostosis which may be present on the first rib. In Case 3 it was necessary 
to remove a portion of the first thoracic rib in order to free the artery from inter- 
mittent clavicular compression. The periosteum must always be removed as well 
as the bone, to prevent regeneration. This suffices to stop further embolism in 
most cases, and allows the collateral circulation to establish itself. It is not, how- 
ever, sufficient in all cases to stop the progress of the disease, as was shown in 
Case 2. In those cases in which there is evidence of further spread of the disease 
in the arm, it may be necessary to carry out some additional procedure on the 
subclavian artery. When there is a small fusiform aneurysm the most rational 
procedure is excision of it. Ifthe dilatation extends far below the clavicle and it is 
not possible to do this easily, ligation of the third part of the artery is a justifiable 
measure. In those cases with gangrene of the fingers the ordinary measures adopted 
for preventing infection, and hastening the separation of the gangrene, should be 
carried out. Sequestra may have to be removed from the tips of the fingers. It is 
essential to encourage active movements of the fingers from the first in order to avoid 
stiffness, and exercises carried out in a wax bath may be of use for this purpose. 


SUMMARY 


1. A short historical summary is given of the chief theories of the origin of 
vascular complications of cervical ribs and first thoracic rib abnormalities. 

2. (a) Lewis and Pickering’s case is re-published with an account of the opera- 
tive findings and subsequent history, which showed a complete recovery from the 
disease. (b) A second case is described of aneurysmal dilatation of the subclavian 
artery overlying a cervical rib in the neck., The cervical rib was removed, but eight 
months later thrombosis was found to have extended right up the arm to the 
aneurysm. (c) A third case is recorded in which thrombosis of the vessels of the 
forearm and hand arose as the result of intermittent compression of the subclavian 
artery between the clavicle and the first thoracic rib. A portion of the first rib 
was removed, with relief of the symptoms, but persistence of the thrombosis of the 
vessels of the forearm. 
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3. Forty-five further cases from the literature are tabulated, and the incidence, 
symptomatology, operative findings, and treatment of this condition is discussed. 

_ 4. The evidence brought forward supports the hypothesis that the vascular 
disease of the arm in these cases is due to damage to the wall of the subclavian 
artery by intermittent compression between the clavicle and cervical rib or first 
thoracic rib. As a result, dilatation of the artery commonly occurs, with dense 
fibrosis around it and thrombosis on the intima. With continued trauma blood- 
clot is thrown off in the form of emboli, which lodge in the vessels of the hand and 
arm, giving rise to progressive thrombosis and symptoms of vascular disease. 


I am indebted to Sir Thomas Lewis and Mr. Wilfred Trotter for their kind 
permission to publish these cases, and for their help and advice in compiling this 
paper. 


REFERENCES 


1 CooTE, Lancet, 1861, |, 360. 
* HILTON, J., Lectures on Rest and Pain, 1863, 179. London. 
3 HADDEN, W. B., Clin. Soc. Trans., 1884, 17, 105. 
4 HaDDEN, W. B., Lancet, 1888, I, 268. 
5 WALSHAM, W. T., Clin. Soc. Trans., 1885, 19, 304. 
6 PEARCE-GOULD, a Ibid., 1884, 17, 95. 
7 Murpny, J. B., Surg. Gynecol. and Obst., 1906, 3, 514. 
8 HALSTEAD, W. S., Four. of Exper. Med., 1916, 24, 271. 
® GorDon, T. E., Brit. Med. Four., 1901, 1, 1395. 
10 Topp, W., Four. of Anat., 1911, 45, sued 
Topp, W., Ibid., 1913, 41, 250. 
12 LERICHE, R., Lyon méd., 1921, 130. 
13 LERICHE, R., Bull. et Mem. Soc. nat. de Chir., 1936, 61, 1292. 
14 TELFORD, E. D., and SToprorD, J. S. B., Brit. Four. Surg.. 1931, 18, 557. 
1 Brair, D. M., Davigs, F., and McKissock, W., Ibid., 1934, 22, 406. 
16 Lewis, T., and PICKERING, G., Clinical Sci., 1934, I, 354. 
17 TUBBY, A. H., Deformities including Diseases -of the Bones and Joints, 1912, |, 27. 
18 QUINN, T. G., and Davison, G., Brit. Med. Four., 1934, 2, 808. 
19 RUSSEL, C. Med. Record, 1907, 71, 253. 
20 Topp, W., Anat. Anzeiger, 1912, 4l, 385. 
st LINDSKOG, G. E., and Howss, E. L., Arch. of Surg., 1917, 34, 310. 
22 ADAMS, R., Med. Chir. Trans., 1869, 52, 288. 
°3 NEWELL, R. L., Brit. Med. Four., 1933, 1, 782. 
*4 WaRING, H. J., Proc. Roy. Soc. Med., 1912-13, 1, 153. 
*5 BABCOCK, W. W., Amer. Med., 1905, 10, 616. 
°6 LINDGREN, S., Acta chir. Scand., 1936, 79, 80. 
27 Moore, C. A., Lancet, 1922, 1, 1045. 
°8 EnRICH, E., Beitr. z. klin. Chir., Tiibingen, 1895, 14, 199. 
29 LANGERON, L., Paris méd., 1933, 2, 43. 
3° BILLINGTON, W., Brit. Four. Surg., 1931, 19, 334. 
31 FLINT, E. R., Ibid., 1937, 24, 622. 
2 Lewis, T., Clinical Sci., 1935-6, 2, 236. 
33 BENEDEK, L., Deut. Zeits. f. Nervenheilk., 1924, 82, 217. 
34 Cooper, A., and TRAVERS, Surgical Essays, 1818, 1, 172. London. 
35 DE QUERVAIN, F., Zentralb. f. Chir., 1895, 22, 1065. 
36 FISCHER, G., Deut. Zeits. f. Chir., 1892, 33, 52. 
37 FISCHER, G. (Baum), Deut. Chir., Stuttgart, 1880, 34, 25. 
38 KEEN, W. W., Amer. Four. Med. Sci., 1907, 133, 173. 
39 Mayo, Lond. Med. and Phys. Four., 1831, 66, 40. 
40 PancoasT, H. K., Univ. Penn. Med. Bull., 1902, 14, 394. 
_ 4! PoLaND, A., Med. Chir. Trans. -» 1869, 52, 277. 
42 SENEQUE, J., and LELONG, M., Bull. et Mem. Soc. nat. de Chir., 1935, * 1072. 
43 WARREN, quoted by Poland.*! 
44 OLJENICK, I., Arch. of Surg., 1929, 18, 1984. 


Ne 


140 THE BRITISH JOURNAL OF SURGERY 


SUBLINGUAL DERMOIDS 
By HAMILTON BAILEY 


SURGEON, ROYAL NORTHERN HOSPITAL, LONDON 


ALTHOUGH congenital, sublingual dermoids are seldom noticed below the age of 
10. The patient usually first seeks advice between the ages of 13 and 25. 


CLINICAL FEATURES 


These swellings are divided into two varieties: median and lateral; each is 
again divided into those situated above, and those situated below, the diaphragm 
of the mouth (the mylohyoids). When they are large, sublingual dermoids under 


Fic. 102.—Large lateral dermoid cyst beneath the mylohyoid. Two previous operations had 
been performed for “‘ ranula ’”’. 


the mylohyoid cause a certain amount of bulging in the floor of the mouth, as well 
as the more obvious swelling in the submaxillary triangle (Fig. 102). The variety 
situated above the mylohyoid may give rise to a swelling in the submaxillary region, 
but this is comparatively non-obtrusive. 


4 
| 
i 4 : 


SUBLINGUAL DERMOIDS 141 


Lateral Variety.—When situated above the mylohyoid the nature of the 
swelling should be self-evident, for the whitish hue of the cyst is discernible through 
the normal mucous membrane (Fig. 103). This is so obvious, and it differs so 
completely from the transparent ranula, that it is almost inconceivable how the 
latter can enter the clinical picture ; yet every example I have seen has been dia- 
gnosed as ranula, and two have had ineffectual buccal operations “ for a ranula ”’. 
Occasionally pressure of the swelling causes obstruction to Wharton’s duct, thereby 
complicating the diagnosis to a minor degree. 

When situated below the mylohyoid there is a cystic swelling in the region of 
the submaxillary salivary gland. The diagnosis may present some difficulties, par- 
ticularly if the cyst is inflamed at the time of the examination. The principal 


Fic. 103.—Lateral sublingual dermoid above Fic. 104.—Median sublingual dermoid above 
the mylohyoid. the mylohyoid. 


differential diagnosis is a tuberculous collar-stud abscess connected with the sub- 
maxillary lymphatic glands. | | 

Median Variety.—When situated above the mylohyoid the cyst often attains 
considerable dimensions with apparently but little inconvenience. Enormous 
cysts, usually in Chinese or Indians, are figured in the literature. The girl shown 
in Fig. 104 attended my Out-patient Department not because of a wish to rid her- 
self of the encumbrance, but because her young man thought “she ought to get 
it seen to”. Impaired speech is the only symptom. The diagnosis presents no 
difficulty. Through the normal mucous membrane, ‘dermoid cyst’ is almost 
Written upon the round, white, opaque swelling. 

When situated below the mylohyoid the patient, if a female, often seeks advice 

use of a double chin (Fig. 105). It is in this situation that considerable care must 
be exercised in making a differential diagnosis. It is not possible to rule out with 
certainty a suprahyoid thyroglossal cyst. Ectopic thyroid must also be taken into 
consideration. 
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Fic. 105.—Median sublingual dermoid below the mylohyoid. 


OPERATIVE TREATMENT 


The advantages offered by removal through an incision beneath the angle 
of the jaw are considerable. If the incision is made parallel to and half an inch 
: beneath the lower border of the mandible the scar is quite inconspicuous. 


Fic. 106.—Sublingual dermoid removed from case shown in Fig. 102. 
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When the cyst is situated beneath the mylohyoid this muscle is divided and 
it can be sutured afterwards. There is a tendency for cysts above the mylohyoid 
to be difficult to locate in the neck wound unless the anesthetist depresses the floor 
of the mouth. In my experience this has rendered the enucleation of even this 
variety of sublingual dermoid a perfectly straightforward procedure (Fig. 106). If 
the floor of the mouth is not opened, infection of the wound is obviated. 

G. B. New has found that previous inflammation may render enucleation 
impossible. In such a case, he evacuated the contents of the cyst and cauterized 
the wall with the diathermy. The result was entirely satisfactory. 


THEORETICAL CONSIDERATIONS 


The aetiology of sublingual dermoids has not been clarified alii 
Colp is of the opinion that the majority of median cysts arise from sequestra- 
tion of epiblast during the fusion of the first and second branchial arches, the 
mesobranchial field of His, or from aberrant remains of the tuberculum impar. 
Histologically the lateral variety resemble the median cysts, but they are not 
homologous with them. Possibly they are derived from the second branchial cleft. 
Sublingual dermoids, unlike other dermoid cysts, seldom (if ever) contain hair. 
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A CASE OF COLO-COLIC INTUSSUSCEPTION 
DUE TO DYSENTERIC ULCERATION 


By Major F. M. COLLINS 


PRINCIPAL AND PROFESSOR OF SURGERY, MEDICAL COLLEGE, VIZAGAPATAM 


REGARDING intussusceptions Lindsay and Perrin! state that 78-5 per cent occur 
during the first year, the highest incidence being in the months of March and 
December, at from 6 to:7.months of age, with twice as many cases in boys as in girls. 
Whether this is true for.India is doubtful, as here intussusception is one of the 
rarest of surgical emergencies, possibly because the babies are treated (or neglected) 
for dysentery or colitis: during nine years the author has seen only 2 cases, one 
an Indian of 9 months and one a European of 10 months, both male babies, in whom 
successful operative reduction was performed. Kini? records 2 cases in Indian 
boys of 3 and 4 years respectively. In babies the condition is acute, and idiopathic 
in the sense that an obvious pathological lesion of the bowel is exceptional: the 
progress, symptoms, and signs of the disease are well known and stereotyped. In 
adults intussusception is much more often secondary in the sense that some local 
lesion is present in the bowel. Eliot and Corscaden® found that of 300 adult cases, 
100 (334 per cent) were due to tumour of the bowel wall, of which 60 per cent were 
benign and 40 per cent were malignant: most of the tumours were of the nature 
of polypi, with pedunculated bases and of very varying pathological structure. 
Practically every variety of benign tumour has been described, as well as carcinoma, 
sarcoma, and melanoma (Fullerton*, Cuff and Gosden*). In non-tumour cases 
the underlying lesion has been described as starvation (Mooro®), typhoid (Moreton’), 
Meckel’s diverticulum (MacDonald,* Drummond,? Wardill,!° in whose case the 
diverticulum was inverted), while in Christopher’s' case the cause was indefinite. 
The progress in these adult secondary cases, while generally ending in an attack 
of acute intestinal obstruction, is often at first subacute and atypical. Retrograde 
(Lewis,!2 Mitchell'*) and multiple intussusceptions are described ; intussusception 
complicating pregnancy is recorded and reviewed by Chaffin!‘ ; spontaneous reduc- 
tion with relapse probably occurs not infrequently (Gissane, submucous lipoma"). 
The symptoms and signs are often so misleading that the picture may be one of 
almost any abdominal disease, the final diagnosis being reached only at operation. 

It has been thought that the local tumour, whatever its nature, acts like a 
foreign body and induces strong peristaltic action in the bowel’s endeavour to 
extrude the foreign body, and that the polypus in the process of expulsion drags 
on the mucous membrane at its point of attachment: the polypus, therefore, 
should be found at the apex of the intussusception. Wardill,!° however, points 
out that the polypus is by no means always at the apex: often it is at some distance 
proximal to the apex, and sometimes not in the intussusception at all: he suggests 
that the polypus acts in the same way as do the inflamed patches of lymphoid 
tissue, thought to be the cause of infantile cases, by producing irregular spasmodic 
contraction over a segment of the gut, so that a tightly contracted ring, not 
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necessarily at the site of the polypus, is forced by peristaltic action into the 
inhibited relaxed portion immediately distal. 

The present case, recorded in detail, illustrates an unusual cause of chronic 
secondary adult intussusception—a chronic dysenteric ulceration of the colon: 
Rogers and Megaw”* state that “intussusception may be found in fatal cases (of 
bacillary dysentery), especially in children”. Manson-Bahr!’ does not mention 
intussusception among the sequele of either form of dysentery, though both 
authorities emphasize the occurrence of local peritonitis, induration of the bowel 
wall, tumour formation, pericolitis, and pericolic abscess, particularly in protozoal 
dysentery. 

CASE REPORT 


Ch. V., Hindu male, age 35, a railway coupling porter, admitted on March 15, 1938, 
for abdominal pain and “ dysentery ”’. 

History.—The patient was healthy up to one year previously, when there was an 
attack of dysentery with cramping abdominal pain, “fever”, and five or six loose motions 
daily, containing blood and mucus: the attack lasted ten days and cleared up with treat- 
ment. 

The present attack commenced ten days ago, with attacks of colicky abdominal pain 
centred at, and passing circularly around, the umbilicus; each attack lasted ten minutes, 
and the attacks had recurred irregularly, and unrelated to food, six or seven times daily. After 
the most severe pains the bowels had acted, some blood and mucus mixed with feces being 
passed. A lump had been felt behind the umbilicus, which the patient could appreciate with 
his fingers becoming harder and more prominent at the height of the pain. The appetite 
had been lost, weight had been reduced, but there had been no vomiting, nausea, or indigestion. 

On ADMISSION.—He was a small emaciated individual, 88 lb. in weight. The abdomen 
was scaphoid, and a mass was visible and palpable in the umbilical region, 3 in. in a horizontal, 
and 14 in. in a vertical, direction—it was firm, with a smooth surface and indefinite edges, 
and with some vertical mobility ; it could be felt to vary in consistence and was slightly tender. 
No other abdominal abnormality was made out, and the other systems were normal except 
for the anemic and cachectic general conmn. Temperature, pulse, and respirations were 
normal. 

PROGRESS.—Next day the abdominal tinea was no longer palpable, and abdominal 
pain was relieved. Subsequently, at intervals of roughly a week, attacks of abdominal pain 
recurred, passing in waves of colic from right to left across the abdomen and leaving some 
fixed pricking ache between each attack ; the tumour re-appeared during the pain in different 
places along the course of the colon, sometimes in the right lumbar region, sometimes beneath 
the right costal margin, and sometimes farther to the left towards the splenic flexure. Blood 
and mucus mixed with feces were passed during the bouts of pain, while between times the 
stools were normal. For ten days before operation the tumour remained constant in the 
left hypochondrium. 

On March 23 there was an attack of dysentery, with exacerbation of the colicky pain 
and a rise of temperature to 100°. The stools were frequent and foul-smelling, with dark 
blood-stained mucus; E. histolytica, vegetative forms and cysts, were found, and a stool 
culture revealed a B. asiaticus infection. Appropriate diet with the exhibition of emetine 
and stovarsol cleared up this attack, and in ten days the stools were normal and the condi- 
tion controlled. 

On April 10 there was a further attack of acute dysentery, with similar increase of pain, 
tise of temperature, and blood and mucus in the stools ; this time there was a typical bacillary 
exudate, but examination was negative for E. histolytica and pathogenic organisms. Diet, 
serum, salines, and kaolin cleared this attack in eight days. 

INVESTIGATIONS.—Rectal and sigmoidoscopic examinations were negative. Urine 
normal in quantity and quality—sterile. Renal function tests were within normal limits. 
Wassermann reaction strongly positive: treatment for syphilis instituted on April 5,. 1938, 
and continued up to time of operation. On X-ray examination the barium meal was seen to 
be held up in the region of the hepatic flexure, where the rounded extremity of the barium 
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in a smooth dilated colon, gave place to a narrow rigid streak passing to the left (Fig. 107) ; 
this appearance, best seen in a 7-hour picture, persisted in later films, the caecum and ascending 
colon still showing traces of barium after forty-eight hours. 

Barium enema and screen examination showed the enema entering without difficulty 
into a wide smooth rigid descending colon, without haustrations, and passing as far as the 
splenic flexure, beyond which it would not go (Fig. 108). There appeared to be a definite 
filling defect extending most of the length of the transverse colon. 

Blood examination: R.B.C., 3,500,000; Hemoglobin, 60 per cent; W.B.C., 7000, 
Smear, no abnormal red cells and proportion of white cells normal. Blood-pressure, 96/74, 

Clearly there seemed to be an obstructive lesion of the transverse colon. The patient 
being the subject of chronic dysentery of mixed protozoal and bacillary types, it was thought 
that the condition might be one of spasm, with fecal impaction around an extensively ulcerated 
colon ; belladonna had no effect in abolishing the pain or dispersing the tumour. There 


Fic. 107.—Barium-meal examination. Barium held Fic. 108.—Barium enema. Enema does not pass 
pa at hepatic flexure, with narrow streak in transverse ie the splenic flexure. Transverse colon does not 
colon. 


was an intermittent movable muscular tumour of the colon, and alternatively it seemed likely 
that this was a chronic intussusception: what the lesion was primary to the intussusception 
was not clear. Malignant disease of the colon was considered: though the condition (apart 
from the rectum) is very uncommon in Indians, and the author has yet to see a case, it could 
not be excluded ; probably cancer is as likely to occur in a dysenteric as in a normal colon. 
Operation was therefore somewhat reluctantly advised, and every effort made to improve a 
poor risk ; 8 oz. of citrated blood was given on April 25, but in the absence of another donor 
could not be repeated. Operation was at first declined, but as no improvement occurred 
after several weeks’ general and anti-dysenteric treatment, it was agreed to at last by the 
patient and his relatives. 

OPERATION (May 20).—Carried out under a I per cent novocain field block and gas and 
oxygen anesthesia. Midline laparotomy centring on and excising umbilical cicatrix. The 
tumour was found to be a colo-colic intussusception, the apex of which reached 2 in. below 
the splenic flexure ; the ileum with its mesentery was entering the intussusception to the right 
of the midline ; the mass was about 4 in. long and was freely movable on the transverse meso- 
colon. Reduction was impossible, a definite ring of adhesions was present between the peri- 
toneal surface of the entering and returning layers ; nothing could be felt in the mass or in the 
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bowel elsewhere to give a clue to the lesion causing the intussusception ; the mass was too 
large for marsupialization. It was accordingly resected with about 3 in. of normal bowel 


on either side, and continuity restored by 
closure of the cut ends and lateral anasto- 
mosis. A rectal tube was passed through 
the anastomosis, and a tube through a stab 
incision down to the suture line. 
POST-OPERATIVE PROGRESS.—Satisfac- 
tory for 24 hours, after which the patient 
sank into a state of increasing secondary 
shock from which he could not be rallied, 
and death occurred after 36 hours. Post- 
mortem examination was refused; there 
was no clinical evidence of obstruction, 
hemorrhage, leakage of the suture line, 
or any of the likely complications, and it 
was probably a case of a subject too 
debilitated by dysentery, syphilis, and 
general under-nutrition, lacking the recu- 


perative powers to withstand a severe major | 


operation—a state of affairs only too 
common in this country. 

PATHOLOGICAL REPORT.—The speci- 
men (Fig. 109) consisted of about 12 in. of 
colon and § in. of ileum and showed a 
colo-colic intussusception. In spite of the 
adhesions present at operation, reduction 
occurred fairly easily after removal; the 
apex was a point about 24 in. distal to 
the ileocecal valve ; the colon proximal to 
this point was occupied by a shallow ulcer 
involving practically the whole circumfer- 
ence of the bowel and about 2 in. long: 


RETURNING 
ENSHEATHING LAYERS 


Fic. 110.—Microphotograph from the edge of the ulcer 
in the colon, i.e., from the apex of the intussusception : 
indefinite changes of chronic inflammation; no tubercle 
or malignant disease. 


Fic. 109.—Drawing from operation specimen, showing the various points mentioned in the text. 
$ 
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it had a nodular irregular floor, and a somewhat everted nodular margin and felt quite superficial ; 

the distal end of the ulcer was the actual apex. The intussusceptum was proximal ascending 
and transverse colon as far as the splenic flexure, while the intussuscipiens had an enter- 
ing layer of ileum, cecum (with appendix), and ascending colon, and a returning layer of 
ascending colon distal to the ulcer: the mesentery and a well-developed ascending meso- 
colon were drawn in between these layers, but were not markedly obstructed or compressed, 
In the terminal ileum were two shallow transverse ulcers about 1 in. wide by 3 in. long, with 
a margin and floor of soft polypoid projections. There were a few moderately enlarged soft 
glands in the mesentery at the ileocecal angle. 

Microscopical (Fig. 110).—Section from the edge of the ulcer in the colon showed ulceration 
of the mucous membrane, with subacute inflammatory changes in the muscular and subperi- 
toneal coats ; there was no evidence of tubercle or malignancy. The section of the ulcer in 
the ileum showed similar changes of mucosal ulceration, inflammatory granulation tissue in 
the muscular and subperitoneal coats, with fibrosis of the serous coat. The lymphatic glands 
and vessels showed hyperplasia of a subacute type, with sparse eosinophilic infiltration. The 
changes were fairly typical of dysentery : no amcebe could be demonstrated in the tissues. 


CONCLUSION 


A case is recorded of extensive chronic dysenteric ulceration of the ileum, 
cecum, and ascending colon, the most distal edge of which had acted as the apex 
of a colo-colic intussusception. The intussusception had been present (with 
spontaneous reduction and relapse) for 5 or 6 weeks, before it became fixed by 
adhesion of its contiguous peritoneal surfaces. In spite of the clear clinical evidence 
of dysentery, it was thought wiser, in view of the possibility of carcinoma, to resect 
the lesion at operation—with a fatal result: had the true state of affairs been 
recognized, an ileo-sigmoidostomy with suture of the entering and returning layers 
would undoubtedly have been a safer line of treatment and might have been suffi- 
cient palliation for a very sick man. In view of the rarity of carcinoma of the 
colon and the frequency of dysentery, it is possible that in tropical countries 
intussusceptions of the colon are more often the result of. the latter condition 
than of the former. 
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SPONDYLOLISTHESIS 
By WILFRED KARK 


RESIDENT SURGICAL OFFICER, PONTEFRACT GENERAL INFIRMARY 


IN recent papers! consideration of the clinical aspects, aetiology, and radiological 
diagnostic features of spondylolisthesis has been so comprehensive as to preclude 
the necessity of a review of the literature. It is with the object of discussing 
trauma as an aetiological factor and postural treatment as a plausible procedure that 
the following case is reported. 


CASE REPORT 


W. M., male, aged 57, was admitted to the Infirmary on May 9, 1938, having been 
involved in an accident in which a motor lorry had knocked him over, about one hour prior 
to admission: the front bumper had struck him across the small of the back and thrown 
him forwards. He complained of pain about both hip-joints and was suffering from a 
moderate degree of shock. 

Examination, apart from showing extensive bruising of his back, both buttocks, and 
scrotum, was negative. Radiographs of the vertebral column, pelvis, and femora did not 
demonstrate any bony injury. The third day after admission his condition was satisfactory 
and he was discharged. 

Because of low back pain and a large swelling over the lower lumbar spines and sacrum, 
he was re-admitted on May 17, 1938. He stated that he had not confined himself to bed 


Fic. 111.—Antero-posterior view, showing fairly 
well-marked bow-shaped shadow of lower margin of 
lumbar vertebra. 


Fic. 112.—Lateral view, showing that an upright 


since his discharge from hospital, but had the anterior margin ot the - 
. through the body of the umbar vertebra, and that 
been walking about. A large hematoma was the distance from the spine of the fifth lumbar vertebra 


evacuated and examination revealed bone to the margin of than oe 
correspon g distance in fourth lumbar vertebra. 
crepitus over the lower lumbar spines. Fractures of the lamin of the two vertebre are also 


Radiographs on May 20 showed the condition demonstrated. 
depicted in the diagrams (Figs. 111, 112), 
which represent a composite picture of the numerous X-ray plates taken, no single one of 
which demonstrated all the features present. 

TREATMENT.—Treatment was directed to a reversal of the mechanical factors acting 
in the production of the anterior dislocation (Fig. 113). The patient was put up with: (1) 
A sling supporting the pelvis, passing around the body at the level of the sacrum and sus- 
pended perpendicularly from an overhead beam. (2) A sling supporting the thorax, passing 
just below the axillz and suspended with an inclination headwards of about 30° from the 
overhead beam. This sling was made shorter than the pelvic one, so that the trunk was 
flexed and the tendency was to throw the centre of gravity of the body-weight through 
the lower spine. (3) Strapping extension with 20 lb. weight was applied to both thighs in 
4 position of about 45° flexion of the femora. 
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Radiographs taken during the course of treatment showed that reduction was taking 
place, and at the eighth week the treatment was terminated, the radiograph then showing 
that an upright constructed at the anterior margin of the sacral shadow passed in front of the 
body of the fifth lumbar vertebra (Fig. 114). 


Fic. 113.—Photograph showing position of the patient. 
Fic. 114.—Composite tracing 


A metal-sprung leather spinal support designed to main- 0f the radiographs taken after the 
cessation of the postural treatment, 


tain the trunk at a forward tilt has added to the patient’s showing that the upright erected at 


comfort, and he now goes about freely and walks for distances the anterior margin of the sacrum 
passes just in front of the body of 


up to two miles. the fifth lumbar vertebra. 


TRAUMA AS AN AETIOLOGICAL FACTOR 

Discussing the possibility of spondylolisthesis developing as a purely trau- 
matic lesion, Capener* states that “the answer is at present unsatisfactory, as a 
study of the literature reveals that no one has presented a case in which trauma 
has been proved to be the causal factor to the extent that, as a result of the injury, 
’ spondylolisthesis can be shown to have developed in a spine known by previous 
X-ray examination to have been normal”. No such case has been found in a 
study of the subsequent literature. 

In the case reported above, it appears that the strain of weight-bearing during 
the time between the patient’s discharge from and re-admission to hospital, was 
the immediate cause of the slipping of the body of the last lumbar vertebra, ren- 
dered possible by the disruption of the parts limiting such forward displacement 
in the normal spine. 


I wish to acknowledge my gratitude to Mr. J. T. Blackburn for his encour- 
agement and permission to publish the case. 
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THE SUPPORT OF THE SHOULDER : 
NEW ABDUCTION SPLINT 


By W. A. COCHRANE 


SURGEON IN CHARGE, PRINCESS MARGARET ROSE HOSPITAL, FAIRMILEHEAD, EDINBURGH ; ASSOCIATE 
ASSISTANT SURGEON IN ORTHOPAZDIC SURGERY, ROYAL INFIRMARY, EDINBURGH 


A 


For effective and comfortable support of the shoulder in abduction, the splints 
in common use often leave much to be desired. I consider this to be so because 
the basis of support is not usually strong enough to support the weight of the 
abducted arm. Too often, also, the case is made to fit the splint, rather than the 
splint to fit the case. Ifa patient has to undergo fixation of the arm in abduction, 
it would seem necessary to make a splint to fit him and to have it support the 
limb properly on a sure supporting base. I recall being asked to see a case of 
poliomyelitis with paralysis of the deltoid muscle in a young girl. She had been 
allowed up in an abduction splint some twelve weeks after the acute attack, and there 
was some weakness also of the spinal and trunk muscles. The splint was very 
heavy and had a short steel body-plate which fitted against the chest wall. When 
I saw her, after only a few weeks of this treatment, a severe scoliosis had developed, 
due in large measure to the use of a bad splint. Such a splint can be trying 
enough to wear beneath a normal shoulder which will accommodate itself, but in 
a sensitive, fixed shoulder it can become intolerable. Not only does it fail to 
support the shoulder, but, as it slips out of position, the patient’s muscles are 
called upon to hold up the splint ! 
Treatment of injuries and diseases of the shoulder depends upon a knowledge 
of the mechano-physiology of the region. The shoulder-joint is a component 
part of the anatomical and functional unity of other joints and related parts— 
namely, the acromioclavicular and sternoclavicular joints on the one hand, and 
the thoraco-scapular space on the other. The position of these parts is not 
constant, and they are subject to movement. Through the connections with 
the clavicle and the scapula, the shoulder can be moved in either the horizontal 
or the perpendicular plane (Bettman!). The same observer points out that in 
most movements of the shoulder, the scapular movement on the chest wall per- 
forms most of the change in position. In reality all movements in the region begin 
in the shoulder-joint and are completed by movement of its two extensor arms, 
namely, the scapula and the clavicle ; the one can compensate for the other. One 
may go a step further and consider that the position of the whole shoulder-girdle 
varies within quite large limits according to the position of the chest and head. 
If the posture of the body as a whole is good, i.e., with the head stretched up tall, 
the chin in, and the chest elevated in consequence, the shoulder-girdle will fall 
saddle-like upon the ribs in the best position ; and so the shoulder-joint itself will 
come to lie without strain just posterior to the centre line of the body. The head 
leads in every body position. If the chin is poked forward, a round-shouldered 
attitude follows and the chest falls to the low point. This means, naturally, that 
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the whole shoulder region will fall forwards and downwards into a stooped posi- 
tion. It is a chain with several links. The part cannot be greater than the whole. 
No part of the body can be used wrongly without related parts suffering; and 
conversely, if only a local view is taken, treatment is often found to be ineffective. 

The interdependence of all these factors must be borne in mind in planning for 
support of the shoulder. 

In the splint illustrated (Figs. 115-117) the abducted arm is made to rest upon a 
supporting base formed by the pelvis and spine. It is effective, comfortable, light, 
and, by encouragement of good general bodily posture, it supports the limb with a 
minimum of strain. It has to be made for the individual case certainly, but I con- 
sider this to be, as a rule, necessary and desirable. Various additional adjust- 
ments of the armpiece in common use could be added if desired. 

The body portion represents a modification of the Goldthwait spinal brace, 
a butterfly-wing portion being supplied on the side of the pelvis which bears most 
of the strain. These parts of the splint are made of tempered spring steel of about 
20 gauge and covered by thin felt and leather. The measurements of the uprights 
are taken from the lower part of the sacrum to just below the angles of the scapule : 
they are 2 in. apart at the foot and 34 in. apart at the top. There are three cross- 
bars, as shown. The abdominal pad is made of a framework of light steel on which 
stiff leather is sewn in front and soft leather next the body, with felt between. It 
is made with the two lower corners rounded off, and is worn suprapubically. 

The support is made up in the rough and then fitted by the surgeon before 
the steel is tempered. The fitting is done with the patient in the best possible 
standing position ; the middle of the steel uprights need not wholly conform to the 
lumbar curve, because if a belt or corset is put over the brace, the effect of 
the spring steel, by pressing the uprights forward, is to improve the posture of the 
whole body. 

To get in and out of the splint illustrated, the three straps on the right are 
employed. The splint is then applied as shown. The lowest strap crosses the 
great trochanter ; the middle strap, the iliac crest. These straps should be firmly 
applied. The top straps should not be so tight. Perineal straps are provided 
to keep the pad in position, and also shoulder straps of elastic webbing. The 
top bar of the splint is placed to lie just below the angles of the scapula. A back- 
lacing corset or broad canvas belt to cover and fix the splint is recommended. 
When firmly applied, the splint exerts an upward support on the lower abdomen. 
It thrusts the sacrum downwards, controlling the position of the pelvis and the 
lumbar spine. It thrusts the lower part of the chest forwards, and necessarily 
helps to improve the carriage of the head and shoulders. The appliance is not so 
tigid as to prevent free use of the muscles and the trunk. It is made for me by 
Messrs J. Gardner & Son, 32, Forrest Road, Edinburgh. 
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SUCCESSFUL IMPLANTATION OF CUT PANCREATIC 
DUCT INTO THE DUODENUM 


By D. J. HARRIES, CarpIFr 


IT is almost certain that injury to the pancreatic duct during operations on the 
stomach occurs more frequently than the literature on the subject would lead one to 
suppose. I have been able to find only 4 papers dealing with cases in which the 
injured duct has been successfully implanted into the duodenum.'* It is hardly 
likely that the pancreatic duct has excaped injury in all the hundreds of gastrec- 
tomies carried out every year in this country and abroad, and I hope the publication 
of this case will bring other cases to light, irrespective of whether the results are 
good or otherwise. 


CASE REPORT 


History.—M. G.,a female aged 58, was admitted into Llandough Hospital on May 28, 1938, 
with a large gastric ulcer which had been causing severe symptoms for about a year. There 
was a severe hematemesis three days before admission. A blood-count taken on June 9 
showed: R.B.C., 4,300,000; W.B.C., 10,000; Colour index, 0-88; Hzmoglobin, 84 per cent. 

Radiographic examination on June 9 showed a large ulcer on the lesser curvature, with 

marked hour-glass deformity of the stomach. There 
was evidence of pyloric obstruction and deformity 
of the prepyloric segment (Fig. 118). 
A fractional test-meal on June 15 showed high 
total acidity and free hydrochloric acid at the end 
of two hours. 
On June 28 the patient’s condition was con- — 
sidered sufficiently good for a partial gastrectomy. 
OPERATION.—The abdomen was opened 
through a right paramedian incision. The stomach 
was found to be adherent to coils of small intestine, 
transverse colon, liver, and pancreas. Consider- 
able difficulty was experienced in freeing the 
superior surface of the stomach. It was now 
possible to see a large ulcer on the lesser curvature, 
extending widely on to both surfaces. The stomach 
was next divided across above the ulcer, and the 
distal portion, including the ulcer, freed as far as 
the duodenum. It was then seen that the pan- 
creatic duct had been cut and its proximal end 
was lying on the surface of the denuded pancreas. 
About half an inch of the proximal part was dis- 
sected up, and this was pulled through a tiny 
on lesser curvature of stomach, and hour-glass opening made in the duodenum one inch from its 
deformity. open’end. It was then anchored by three sutures 

to the inside of the duodenum. This was made 
possible by atin through the open end of the duodenum. A few sutures were also inserted 
at the point of entrance of the duct through the outer coat of the duodenum. To prevent the 
duct from being accidentally pulled out during the rest of the operation, the duodenum was 
fixed by two sutures to the fibrous tissue over the head of the pancreas. By dividing the 
gastrosplenic omentum well up over the fundus of the stomach it was possible to complete 
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the operation by joining the duodenum to the lower part of the open end of the upper pouch 
of the stomach (Billroth No. 1). It is possible that a Polya’s operation, or a modification 
of this, would have been easier and safer in this case. A corrugated rubber drain was inserted 
down to the anastomotic area and left in for two days. There was slight serous discharge 
for three days only, and this was free from pancreatic ferments. 

SUBSEQUENT PROGRESS.—The patient had continuous intravenous saline during the 
first twenty-four hours, as she showed a considerable degree of shock after the operation ; 
otherwise convalescence was uneventful. She was fit for 
discharge in three weeks, but as she had nobody to look 
after her in her own home, she remained in hospital 
until Aug. 31. Advantage was taken of this to carry out 
post-operative examinations. Plates taken on Aug. 16 
showed a small stomach emptying normally into the 
duodenum (Fig. 119). 

The patient was seen at the end of August and 
seemed to be enjoying excellent health. 

In December she was readmitted into hospital, as 

she complained of getting tired very easily. A blood- 
count taken on Dec. 2 showed: R.B.C., 4,100,000 ; 
W.B.C., 6,000; Colour index, 0°62; Hemoglobin, 56 
per cent. The red cells were pale and a large number 
were smaller than the normal. She is improving rapidly, 
on iron. 


Comment.—The number and extent of the 
adhesions in this case suggest that the ulcer had 
perforated at some time or other, although the 
patient could give no history of this. 

The separation of an extensive ulcer from the 
pancreas may be accompanied by accidental division small 
of the main pancreatic duct. A simple method of a 
repairing the damage is described. 

A mild form of achlorhydric anemia followed this extensive eiiceuiay, 
but, fortunately, it is a form which can be quickly cured by large doses of iron. 

By dividing the gastrosplenic omentum it is possible to mobilize the stomach 
sufficiently to allow a Billroth No. 1 operation to be carried out after very. exten- 
sive gastrectomy. This was done in this case, as I find that convalescence is 
smoother than after Polya’s operation or some modification of this, although the 
latter would have been the easier operation to do. Many surgeons, I ee 
disagree with this view, and consequently never do a Billroth No. 1. 


I am indebted to Dr. Garfield Evans for taking the radiographs, and to Mr. 
W. J. Salter for reducing them in size. 
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in sAMemoriam 


CHARLES HERBERT 


Mr. C. H. FaGGe, who died in Nuffield House on May 19 at the’ age of 66, was 
for many years a familiar figure in British surgery. He came from an old Guy’s 
family. John Hilton was his great-uncle, Hilton Fagge his uncle, and his father 
and elder brother were both educated at Guy’s. As a student he had an unusually 
distinguished career, gaining the Gold Medal in anatomy, medicine, and surgery 
‘in the University of London. He was Editor of the Guy’s Hospital Gazette, and 
Senior Demonstrator of Anatomy at a time when the bulk of the teaching and the 
whole of the practical demonstration and revision coaching was undertaken by 
the holder of this post. He applied himself to anatomy with that whole-hearted 
concentration that was characteristic of him, and evolved a system of teaching 
that is still remembered. He examined in anatomy, wrote a pocket anatomy that 
went through nine editions, and always loved to emphasize the anatomical aspects 
of a clinical problem or an operation. 

Fagge’s first staff appointment was to the charge of the Department of Otology, 
a post which he only relinquished five years after he became Assistant Surgeon 
on account of his increasing interest in the work of his senior colleague, Arbuthnot 
Lane. He threw himself whole-heartedly into an association which lasted throughout 
his life, from which he received much and to which he also gave much. He was 
interested in the surgery of the skeleton and large intestine, but he kept his contact 
with all branches. As an operator he brought to Lane’s example his own 
contribution of detailed anatomical knowledge and painstaking thoroughness, and 
he became a meticulously careful technician. He was a scholarly teacher, con- 
versant to an extent that is uncommon in one holding so high a position on his 
own merits with the writings of American and Continental surgeons. 

His work for surgery was phenomenal and took much of his time and energies. 
In the Royal College of Surgeons he was an examiner in anatomy for ten years 
and on the Court of Examiners for a further ten. He was elected to the Council 
in 1921 and served for seventeen years, resigning only last year after a plucky 
fight against ‘increasing disability. In 1928 he was Bradshaw Lecturer, and in 
1929 was elected Vice-President. In 1932 he was entrusted with the important 
mission of taking to the newly formed Royal Australasian College of Surgeons 
the Great Mace presented by the Royal College of Surgeons of England. In 
1936 he was Hunterian Orator. His other services to surgery include the Presidency 
of the Association of Surgeons and of the Surgical Section of the Royal Society 
of Medicine. He was one of the original members of the Editorial Committee 
of the BRITISH JOURNAL OF SURGERY and also Co-Treasurer. 

Fagge remained something of an enigma, even to those who knew him best. 
His expression changed as little with his moods as his appearance did with the 
years. He was reserved, but warm-hearted, intensely loyal to his friends, his 
Hospital, his College, and his ideals, and quite unsparing of his time, his fortune, 
and even of his health when following those ideals. 


/ 
q 
4 
> 
e 


CHARLES HERBERT FAGGE 


1873—1939 


: 
* 
4 


158 THE BRITISH JOURNAL OF SURGERY 


CONGENITAL ABSENCE OF THE RIGHT FEMUR 
By KAMALAKAR MANOHAR 


FROM THE PATHOLOGY DEPARTMENT, SETH GORDHANDAS SUNDERDAS MEDICAL COLLEGE, PAREL, 
BOMBAY, INDIA 


CONGENITAL absence of the femur is a comparatively rare abnormality. Most of 
the descriptions in the available literature were from living subjects in whom no 
detailed studies of the exact anatomy of the part could have been done. The 
present paper is based upon a post-mortem case, in which a complete study could 
be carried out. 


CASE REPORT 


History.—The patient was a male, aged 52 years, who committed suicide after suffering 
from suicidal melancholia for six months. The melancholia was not caused by the physical 
deformity. The person was employed in active mill work, and had produced a large family 

of perfectly healthy children. There was no history of any gross 
deformity in the other relatives. 

During life the patient moved about fairly rapidly by hopping 
on the sound leg, grasping a tall heavy pole with both the hands and 
using it as a punt pole. He never used a crutch or a stick for the 
right hand only. Asa result he had an athletic body, without any gross 
deformity of the spine, and muscular and symmetrical upper limbs. 

POST-MORTEM EXAMINATION (Figs. 120-123).—The right foot 
reached just up to the left knee. There was a fullness below the 
inguinal ligament anteriorly and laterally, while the posterior region 
was flattened. There was no gluteal fold. The rounded upper part 
terminated in a leg which was flattened from side to side and bowed 
antero-posteriorly. 

On moving the leg, no knee-joint could be felt; the upper end of 
the tibia could not be well defined. Movements of the hip-joint could 
be obtained between the pelvis and the leg. Abduction was markedly 
limited. 

On dissection, the muscles showed a mixture of thigh muscles and 
leg muscles. The psoas and iliacus were very small, forming a slender 
tendon which ended in the dense connective tissue beneath the inguinal 
ligament. The psoas muscle was well developed by the side of the 
vertebral column, but the greater bulk of the muscle terminated in 
a flat tendinous insertion in the middle of the ala of the iliac bone. 

The external iliac artery was small. It crossed over the inguinal 
ligament without an accompanying nerve or vein and immediately 
divided into three equal branches, circumflex iliac, obturator, and 
femoral, which passed downward and backward, running posterior to 

Fic. 120.—Photograph the upper-third of the tibia and then dividing into the anterior and 

posterior tibial branches. The femoral artery thus retained its 

left side. embryonic course of the profunda femoris. The veins passed deep to . 
the inguinal ligament as a slender plexus. 

The femoral nerve lay parallel to the psoas tendon in the greater pelvis, and just above 
the inguinal ligament terminated in a brushwork of nerve-fibres. Only one bundle crossed 
over the ligament, to supply a muscle belly on the lateral side. 

The sciatic nerve-plexus was a little more slender than on the left side, but was other- 
wise normal. 
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A thick Y-shaped ligament was inserted into the upper end of the tibia, the bifurcated ends 
being above. Of the two limbs of this ligament, the lateral one was inserted into the anterior 
superior iliac spine and the medial one into the acetabulum, which was shallow. The medial 
ligament was reinforced by a dense mass of fibrous tissue, which spread above the acetabulum 
and became continuous with the periosteum of the ileum. There was a faceted polyhedral 
nodule embedded in this fibrous tissue. 

A slender muscle (tensor fascie late) arising from the anterior superior spine was inserted 
into the outer side of the lateral ligament. ‘Two muscles (pectineus and gracilis) arising from 
the pubic arch were inserted on the medial side of this band. This group of muscles was 
supplied by the femoral nerve. 

There was no joint cavity either at the acetabulum or the bone nodule or the upper end 
of the tibia. Attached to the medial band and the upper half of the tibia were three adductor 


Fic. 121.—1, Psoas muscle; 2, Iliacus muscle; Fic. 122.—1, Lateral part of Y-shaped ligament; 2, 

3, Femoral nerve; 4, Femoral artery; 5, Pectineus ; Medial part of Y-shaped ligament ; 3, Adductor longus ; 

6, Gracilis ; 7, Tensor fascie latz. 4, Adductor brevis; 5, Adductor magnus; 6, Gastroc- 
nemius ; 7, Sciatic nerve. 


muscles. The upper two were slender quadrate bellies ; the adductor magnus was fairly well 
ee extended up to the lower third of the tibia, retaining an early embryonic 
phase. 

The vasti, the hamstring muscles, and the popliteus were completely absent. The 
gastrocnemius originated from the upper end of the tibia. 

In the gluteal region all the muscles were a little smaller, but could all be identified. The 
glutei were inserted into the lateral aspect of the deep medial band joining the acetabulum 
to the tibia. No muscle in this group had any direct attachment to the tibia. 

_ The innominate bone was flattened. The obturator foramen was wider than normal and 
ts edges were everted. 

The acetabulum was shallow and partly occupied by a cushion of fibrous tissue. There 
Was no cartilage in the fossa. The polyhedral bony mass which probably represented the 
head of the femur was displaced above and behind the acetabulum. 
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The upper end of the tibia was irregular, due to the presence of an almost continuous 
bony projection upward and anteriorly. In the radiograph a well-marked line of demarca- 
tion could be seen between the tibia and this bony process. On dissection, the periosteum 
was common to both the bones, but a thin fibrous septum, which was only partly complete, 
was present between the bones. 


A B 
Fic. 123.—A, B, Radiographs of the deformity. The defective fibula is shown in B. 


This mass may be considered to be either the patella or the lower end of the femur, 
probably the latter, since the mass was larger than the patella, and the vasti for which the 
patella is a seasamoid bone were completely absent. 


DISCUSSION 


Various grades of agenesia of the femur have been noticed. Freund has 
classified the abnormalities of the femur into the following varieties: (1) Coxa 
vara without any concurrent porotic diseases. (2) A uniform shortening of the 
whole of the lower extremity. (3) A disproportionate shortening of the femur 
only. (4) Complete absence of the shaft, but both joints present. (5) Only the 
lower epiphysis present. Hip-joint absent, knee-joint present. (6) Total agenesia. 

Associated with these deformities an absence of the patella, and often also of 
the fibula, has been noticed by Conner, R. Jones, and others. 

The absence of the hip-joint and knee-joint, as in the present case, has 
been seldom recorded. Yet in this case rudiments of both the upper and 
the lower ends of the femur were present. Usually parts of bones and certain 
groups of muscles which mainly originate or end these portions together fail to 

develop. Freund, discussing the material interdependence of bone and mucles 
for their complete development, suggested that maldevelopment of muscles might 
be an important aetiological factor causing maldevelopment of bones. 
Study of the reported cases in the literature fails to show. any important actio- 
logical factor. Both sexes are equally affected. A defective heredity is not usual. 
No disease has been found to be a predisposing factor. Freund considers these 
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occurrences as simple mutations. Mechanical factors, like deficient amniotic fluid 
or strangulating loops of the cord, can rarely be established. The deformed part 
corresponds in anatomical structure with that of a corresponding part in some 
other animal, but the animal is not always related in the ontogenic scale. It is also 
difficult to consider that only a part of a limb may have its evolution arrested or 
deviated into that of another animal species. 

In spite of a severe deformity, few of these persons are bedridden. The 

mt case, a male, aged 52, led quite an active life. A female aged 21 years, 
described by Theobold, and a male aged 14 years, described by Freund, also led 
active lives in spite of gross deformity. 


SUMMARY 


A detailed description of the anatomy of a limb with congenital agenesia of 
the trochanters and the shaft of the right femur, in a male aged §2 years, is given. 
There was an absence of the patella and an associated defect in the fibula. 


The writer is grateful to Dr. G. M. Kurulkar, Assistant Professor of Anatomy, 
for his help in the interpretations of the structures. The sketches were prepared 
from the dissections by Messrs. Nayak and Sawardekar, the College artists. 
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CONGENITAL DEFECT OF THE SHAFT OF THE FEMUR 
By H H. LANGSTON 


LORD MAYOR TRELOAR CRIPPLES’ HOSPITAL AND COLLEGE, ALTON, HANTS 


ISOLATED cases of congenital defects of the shaft of the femur have been described 
from time to time, but the condition is a rare one, and since three cases have come 
under the notice of the writer they appear to merit report. 

Cases have been described by Neviaser,' Ramsay,” Meyers,* Mukerji,* Veitch, 
and Freund’ in the last few years. Descriptions of the condition given by these 
authors correspond closely with that observed in the cases to be described, and it 
appears that this deformity can:be regarded as a definite, though rare, clinical entity. 

The deformity may be unilateral or bilateral and may be described as follows : 
The lower epiphysis of the femur is normal or relatively normal in appearance, 
although reduced in size compared with the normal limb of the unilateral case. 
The shaft of the femur is in large part absent, being represented by a short bar 
of bone tapering upwards from the lower epiphysis to a small irregularly shaped 
head. The hip may be dislocated, but more commonly a gross degree of coxa vara 
is present: certain cases of congenital coxa vara that have been described by 
Fairbank,? Campbell Golding,® and others presumably represent milder degrees of 
the same deformity. Commonly associated defects in the same limb are an absence 
of the fibula with forward bowing of the tibia and valgus deformity of the foot 
with or without further defects in the foot. 

These associated defects were present in two out of the three cases to be 
described, and in one of the cases in the literature. Clinically, the affected leg 
is grossly shortened in a unilateral case, the foot frequently being at, or only slightly 
below, the level of the knee on the sound side. This shortening appears to be 
almost entirely in the shaft, so that the limb has the appearance as if the knee 
follows immediately on the hip. The limb is held in a characteristic position of 
right-angled flexion at the hip and knee, and movement in both joints is considerably 
limited. If the fibula is absent characteristic forward bowing of the tibia is also 
seen. These features are well illustrated in the following cases. 


CASE REPORTS 


Case 1.—N. L., male. First seen at age of eighteen months. Has been kept under 
observation since, and is now aged 9 years. 

The defect is unilateral, affecting the right lower limb. Gross shortening is present, 
so that the right foot is approximately at a level with the knee. The limb is usually held 
in a position of approximately right-angled flexion at the hip and knee, and when the child 
walks in the apparatus (to be described) this position is always adopted (Fig. 124). 

Movements at both joints are considerably limited, but the hip can be flexed and 
extended 45° in each direction from the position in which it is normally held, and the knee- 
joint can be fully flexed, but only extended by 30° from the position of right-angled flexion. 

The tibia shows anterior bowing, and there is an equinovalgus deformity of the foot. 

A radiograph shows gross congenital defect of the right femur (Fig. 125). The distal 
epiphysis and diaphysis are approximately normal in outline, but of smaller than normal size. 
Above the diaphysis the shaft rapidly tapers to a beaked upper extremity, which lies just above 
the upper lip of the acetabulum. The head appears to be represented by an irregular area 
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of bone lying just below and to the medial side of the upper end of the shaft. The upper 
margin of the acetabulum is defective, but the pelvis is not otherwise affected. The patella 
and fibula are absent, but the bones of the foot appear normal. 


Fic. 124.—Case 1. Photograph of patient, showing deformity 
and position usually adopted. 


Fic. 125.—Case 1. Radiograph showing the defect of the 
right femur. 


TREATMENT.—At the age of 3 years a walking apparatus was made, consisting 
of a short weight-bearing calliper, finishing in a metal platform, to the base of which a 
wooden peg stump was attached. The child has worn similar apparatus ever since, and 
gets about well without the aid of crutches or a stick, and is able to run and play games. 
Amputation of the foot with provision of a good artificial limb has been suggested, but 
refused by the parents. 


Case 2.—E. B., female, aged 10 years. A closely similar example, also affecting the 
tight lower limb, with the hip-joint and knee-joint having exactly the same appearance as 
that described in Case 1. 

In this case, however, there is no deformity of the tibia, fibula, or foot, and the foot 
on the affected side is approximately at the level of the junction of the upper and middle 
thirds of the tibia of the sound leg (Fig. 126). 

The radiograph is also very similar to that described above (Fig. 127). The lower epiphysis 
of the femur is well formed. There is a thin tapering shaft, approximately 4 in. long, sur- 
mounted by a small rudimentary head, which is in a normally formed acetabulum, there 
being no dislocation. The patella is absent, but the tibia, fibula, and bones of the foot are 
natural. 

__ TREATMENT.—This child has been supplied with a patten-ended weight-bearing calliper 
With a platform for the foot at an appropriate level. 


Case 3.—P. R., female, aged 8 years. She has been under observation since the age 
of 3 years, at which time she started to walk. She is a grossly stunted child, the defect 
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Fic. 126.—Case 2. Photograph of patient, showi 
deformity: of the right femur and the weight-bearing eae 
ended calliper. 


Fic. 127.—Case 2. Tracing from a radiograph showing 
the femoral defect. 


being entirely in the lower limbs, the trunk and upper limbs being of normal length. The 
child stands with both legs flexed at the hips and knees. In both limbs the knee seems to 
follow on almost immediately to the region of the hip. The right leg below the knee appears 
normally formed and of approximately normal length. The left leg is smaller and 1} in. shorter 


than the right below the knee. There is present a valgus deformity of the foot. (Fig. 128.) 


Fic. 128.—Case 3. Photograph of patient, showing the 
bilateral deformity and the difference in the size of the legs 
below the knee. 


Fic. 129.—Case 3. Radiograph showing the defect in both 
femora. 
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Movements: There is about 20-30° of flexion-extension possible in each hip-joint. 
The knees can be fully flexed, and extended approximately 40° from the position of right- 
angled flexion in which they are usually held. 

The child walks surprisingly well with a rolling gait. In walking very little movement 
appears to occur at the hip-joint, the movement being chiefly in the knee. The child is 
reported to walk a mile to school each day. 

The radiograph (Fig. 129) shows congenital defects of both femora. The lower epiphysis 
each side is approximately normal. The shafts taper upwards to a point which lies in each case 
above the level of the upper lip of the acetabulum. On the right side a small head is present, 
regular in outline, lying immediately above the upper end of the shaft. On the left side the 
head lies 13 in. below the upper end of the shaft, and appears to be connected to it by an 
area of irregularly formed bone, presumably representing a gross degree of coxa vara. The 
left patella and left fibula are absent and the os calcis is of abnormal shape. The bones of 
the right leg below the knee are normal, and the patella is present. 

TREATMENT.—Tarsal arthrodesis has been performed on the left foot, enabling the 
child to give up the outside iron and inside T-strap, which she had worn previously on this 
foot. 


COMMENT 

A similar deformity occurring in three children is described. Considered 
together with cases described elsewhere in the literature, the condition appears 
to merit being regarded as a definite clinical entity. 

The cause of the deformity is obscure, but Brailsford® states that the most 
common congenital defect of the shaft of the femur is retardation of the ossification 
of the upper half. At first the radiograph suggests that the upper half is missing, 
but at a later stage radiography shows ossification of the whole bone, which is 
stunted, because, being deprived of the normal stimulus, growth is defective. 

The cause of the typical attitude of the affected limb in right-angled flexion 
at the hip and knee is probably mechanical, in that, owing to the shortening of 
the limb, the extensors of the hip are working at a mechanical disadvantage com- 
pared to the flexors, whose efficiency is not correspondingly impaired. 

Treatment.—In unilateral cases it would appear that the best treatment 
would be amputation of the foot, with provision of suitable prosthesis. Should 
this be refused, as in the first two cases described, a walking apparatus consisting 
of a modified weight-bearing calliper gives a satisfactory functional result. 

In bilateral cases it would seem desirable to attempt to connect the femoral 
shaft with the acetabulum by means of a bone-graft attached to the femur. But 
one could hardly urge a severe double operation of this kind for a child who is 
active and contented. 


I wish to acknowledge my thanks to Sir Henry Gauvain, the Medical 
Superintendent of the Lord Mayor Treloar Cripples’ Hospital and College, Alton, 
Hants, for allowing me to make use of the Hospital records in the description 
of these cases. 
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EXPERIMENTAL SURGERY 


GALL-STONES AND CANCER: A PROBLEM OF AETIOLOGY, 
WITH SPECIAL REFERENCE TO THE ROLE OF 
IRRITATION 


-By HAROLD BURROWS 


Tue frequent association in man of biliary calculi with primary cancer of the 
gall-bladder suggests that some aetiological connexion may exist between the two 
phenomena. A common opinion appears to be that the cancer is the result of 
prolonged irritation by calculi; and the primary object of this paper is to review 
such an opinion in the light of experimental surgery. 

The word ‘irritation’ has so many meanings that it is useless without a 
definition. In the following discussion ‘ irritation ’ will denote a stimulation which 
is followed by an inflammatory reaction of the tissues. The belief that cancer 
may be the result of irritation in this sense arose in days when the nature of tissue 
changes could not be investigated with the microscope. John Hunter taught that 
an induration might follow one of three courses ; it might resolve, or suppurate, 
or develop as cancer. The pathological confusion here is plain, and the consequent 
habit of attributing both inflammation and cancer to a common origin still survives 
in company with much else in medicine aes to what has been ironically 
named conjectural science ’ 

Let us consider what ‘nis if any, can be found in the laboratory for 
the opinion that cancer is caused by irritation. Numberless attempts have been 
made to induce malignant disease in animals by means of irritation, and almost 
invariably they have failed. A possible exception might seem to be the occasional 
production of a teratoma by i injecting zinc chloride into the fowl’s testis (Michalowsky, 
1928; Bagg, 1936). Even in this instance, however, another factor besides irrita- 
tion seems to have been necessary, for tumours appeared only if the injections had 
been given during the first three months of the year, that is to say when the normal 
fowl’s testis would be undergoing rapid functional development under hormonal 
stimulation. 

The writer (Burrows, 1936) gave repeated subcutaneous injections of aseptic 
irritants into 362 rats and mice. Into 312 of these, carcinogenic substances also were 
injected into another region of the body. Among the 173 animals which survived 
the latter treatment for four months or longer, cancer occurred in 92 (52 per cent) 
at the site where carcinogens had been introduced, and in no instance did cancer 
arise at the site of simple aseptic irritation. 

Some years ago several experimenters reported that they had produced cancer 
in guinea-pigs and rabbits by the insertion of pebbles and other non-carcinogenic 
materials into the gall-bladder. Two facts suggest that these supposed results 
are open to question. First, none of the animals died or was ill from the effects of 
cancer. They were killed a few weeks or months after the foreign bodies had been 
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inserted, and the diagnosis of cancer, or in some cases of pre-cancer, was founded 
only on appearances. Secondly, the illustrations shown in support of the diagnosis 
of cancer fail entirely to carry conviction. A similar experiment was performed by 
the writer, and the results were published in this JOURNAL (Burrows, 1933). He 
inserted gall-stones obtained from non-cancerous patients into the gall-bladders 
of 33 guinea-pigs, which received no further interference until natural death 
ensued. The last one died 202 weeks after operation. In no instance did cancer 
occur. The writer was able to show that a foreign body inserted into the guinea- 
pig’s gall-bladder causes a rapid proliferative response in that organ, the changes 
in which may appear to the eye like those of cancer. If the animal is allowed to 
survive this early stage, the proliferation eventually diminishes, and the gall-bladder, 
apart from some thickening and opacity caused by the inflammation, returns toward 
its normal state. In consequence of these results and of some further experiments 
which will be mentioned later, the writer feels justified in believing that the experi- 
mental induction of biliary cancer by chronic irritation has not yet been accomplished 
beyond a doubt in the laboratory. For a detailed account of the pathological changes 
observed in this experiment and their interpretation, the reader may perhaps refer 
to the author’s earlier paper. 

Relevant inquiries of various kinds into carcinogenesis show that although 
cancer can be readily induced in animals by specific carcinogenic agents (chemical 
carcinogens, viruses, certain radiations), it cannot, unless in very exceptional in- 
stances, be brought about by irritation alone. Such a conclusion does not mean 
that inflammation never plays any part in the development of cancer; conceivably 
it may be an important factor, just as silicosis, without being the cause, may be a 
factor in the development of pulmonary tuberculosis. 

Hypothetically regarded, there may be several ways in which inflammation 
might affect the incidence of cancer. It might act by supplying the nidus of 
proliferating cells and other local conditions supposedly favourable for malignant 
growth. Besides this, a local concentration of some carcinogenic agent from 
the blood-stream might be caused by the process described as inflammatory 
fixation (Burrows, 1932). In the gall-bladder, by the same process of inflammatory 
fixation, it seems possible that irritation by calculi might lead to fixation in the wall 
of the organ of some carcinogenic substance present in the bile. In this connexion 
it may be remembered that the potent chemical carcinogens cholanthrene and methyl 
cholanthrene are related to the deoxycholic acid of bile (Cook and Haslewood, 1934). 
And there is experimental evidence that the elimination of certain carcinogens 
takes place in animals with the bile (Chalmers and Peacock, 1936). Furthermore, 
it has been shown (Shear, 1936, Lorenz and Andervont, 1936) that the artificially 
produced carcinogens 1 : 2: 5: 6-dibenzanthracene, 3: 4-benzpyrene, and methy]l- 
cholanthrene, are soluble in cholesterol, which itself enters largely into the forma- 
tion of gall-stones. These facts are mentioned, not to explain how cancer of the 
gall-bladder originates—that still remains to be proved—but in order to show that 
hypothetically there are severai ways of accounting for the association of gall- 
Stones and cancer without attributing a causal role to irritation. 

Cancer of the gall-bladder may occur in the absence of calculi, and when calculi 
are present in association with cancer it is perhaps possible that their formation 
may be attributed to the pathological condition of the gall-bladder—in other words, 
they may be the consequence rather than the cause of the cancer. 
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Some of these considerations led the writer to carry out a further experiment 
on 18 guinea-pigs. These were divided into three groups of six. The gall-bladders 
of Group I received plaster-of-Paris pills containing cholesterol ; Group II received 
similar pills containing 1 : 2 : § : 6-dibenzanthracene in addition ; Group III received 
fragments of sterile marine sponge soaked in mutton fat containing 1:2: 5:6- 
dibenzanthracene. One of the guinea-pigs in Group I died as a result of the 
operation. The others lived for periods varying from 79 to 359 weeks. The 
commonest causes of death were pleurisy, pneumonia, and nephritis ; in addition, 
one died with pyometra for which no adequate cause was found, one died of 
pyonephrosis secondary to a ureteral calculus, and another died of malnutrition 
consequent on defective incisor teeth. None had ‘cancer of the gall-bladder or 
elsewhere. Experience has shown that tumours are not readily induced in the 
guinea-pig by 1:2: 5:6-dibenzanthracene, and the amount used in this experi- 
ment was small, so that the results do not rule out the possibility that in man cancer 
of the gall-bladder may be the outcome of an association between gall-stones and 
some specific carcinogenic agent present in the bile. The effects of the introduced 
foreign bodies on the wall of the gall-bladder in this experiment were similar to 
those observed in the earlier one, and call for no additional description. The 
repeated failure to cause cancer by the method employed gives further support to 
the general proposition that in experimental work chronic irritation per se fails to 
initiate cancer. 


‘SUMMARY 


Gall-stones and other foreign bodies were placed in the gall-bladders of fifty 
guinea-pigs which have subsequently lived for periods varying from 9 to 359 weeks. 


In no instance has cancer of the gall-bladder developed. 
These results are regarded as supporting the view that chronic irritation is not 
the cause of cancer. 
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SHORT NOTES OF RARE OR OBSCURE CASES 


A CASE OF EXTRATESTICULAR SCROTAL 
SARCOMA 


By HENRY R. THOMPSON 


LATE SURGICAL ASSISTANT AND REGISTRAR TO THE LONDON HOSPITAL 


Tue clinical features, the problems of diagnosis, and the interesting pathology 
have prompted an account of the following case :— 

History.—R. V. H., male, aged 59 years, an engineer, was admitted to the 
London Hospital under Mr. Charles Donald on August 14, 1938. Fifteen years 
previously, whilst mounting a bicycle from the projecting step attached to the hub 
of the back wheel, his foot slipped and he fell astride the back of the saddle. This 
was immediately followed by pain in the scrotum, and a few hours later an uncom- 
fortable feeling led the patient to examine his injured parts, which revealed a 
swelling the “‘ size of a small apple”. 

During the subsequent weeks the swelling slowly diminished in size, but 
since that time the contents of the left side of the scrotum have been appreciated 
_ by the patient as being twice the size of the right side. 

Apart from bleeding piles, however, the patient remained well and symp- 
tomless, and had no knowledge of the presence of a rupture on the left side, 
which was subsequently demonstrated at operation. The lump remained constant 
in size. 

Five weeks before admission to hospital, for no apparent reason, the swelling 
started to increase in size with great rapidity and became tender and painful 
unless supported. 

On EXAMINATION.—He was a pale thin man. His temperature was 98° F., 
his pulse-rate 92, and the respiration-rate 22. 

There was a large hard swelling apparently confined to the left side of the 
scrotum, in front of which the left testis was situated with a small translucent 

vaginal hydrocele (Fig. 130). The skin overlying the tumour and left testis was 
normal and freely mobile. The right testis revealed a small painless cystic trans- 
lucent swelling at the upper pole. Testicular sensation was present and of equal 
intensity on each side. 

Routine examination of the abdomen, except for a few small tender discrete 
lymphatic glands in both groins, revealed no abnormality ; the respiratory, cardio- 

vascular, and nervous systems were normal, and the urine was clear. The 
Aschheim-Zondek test was negative in neat urine and in a concentrated solution 
(x 20). An examination of the rectum showed the presence of hemorrhoids and 
a slight prostatic enlargement. 

DiaGNosis.—A diagnosis was made of a benign left extratesticular scrotal 
tumour undergoing malignant degeneration and a cyst of the right epididymis. 
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OPERATION (Mr. Charles Donald).—On Aug. 16, 1938, a.6-in. incision was 
made over the inguinal canal and continued into the upper part of the scrotum. 
The aponeurosis of the external oblique muscle was divided and a hernial sac 
was demonstrated lying in the inguinal canal. This was excised at its neck, and 
the spermatic cord was- clamped, crushed, and divided. The entire contents of 
the left side of the scrotum were removed en bloc, the conjoined tendon was 
sutured to Poupart’s ligament, and the external oblique aponeurosis and the skin 
were sutured. 

POST-OPERATIVE CouRSE.—A blood transfusion was given after operation and 
the patient made a speedy recovery. Some ten days later, however, his hemor- 
rhoids prolapsed and remained so in spite of treatment until dealt with by surgical 


Fic. 130.—Photograph of scrotum taken from left side of patient. 


measures. Following the second operation the patient had a reactionary hemor- 
rhage and was again transfused following ligation of the bleeding point. After 
this he made an uninterrupted recovery. 

SUBSEQUENT PROGRESS.—The patient was last seen on Dec. 14, 1938, four 
months after operation. He had remained well except for two severe attacks of 
pain, confined to the left renal angle, lasting from 2} to 3 hours. When examined, 
the scar was sound, and there were no changes in the nature of the inguinal glands 
or the cystic swelling of the right epididymis. Abdominal examination revealed 


‘no abnormality ; the lungs and a routine examination of the urine were clear. 


PATHOLOGICAL ANATOMY.— 

1. Macroscopical—The specimen was fixed in formaldehyde. It consisted 
mainly of a tumour (12 x II X 9 cm.). Projecting from the tumour was the 
tunica vaginalis containing testis and epididymis. The testis (4 x 3 cm.) had a 
greyish-brown, soft, spongy, normal cut surface. The tunica vaginalis had a smooth 
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grey lining, and its cavity was only slightly enlarged (5 x 3-5 cm.). The epididymis 
had a soft brownish-grey cut surface. The vas (0-3 cm.) could be traced from the 
epididymis into the flattened-out spermatic cord, which became blended with the 
connective-tissue enclosing the tumour. Above and passing behind the tunica 
vaginalis to the vicinity of the upper end of the testis was a cavity (7 x 5 cm.) 
which resembled the tunica vaginalis but was separated from it. The tumour 
appeared to have been completely removed, being enclosed in a sheet of connective 
tissue on the surface of which in one area were some flattened-out portions of 
voluntary muscle. Its cut surface was mainly composed of. areas of hard white 


Fic. 131.—Drawing of the sectioned tumour showing: (1) Testis and epididymis; (2) Solid 
tumour substance with cystic spaces; (3) Fibrolipomatous area in upper right 3 (4) Arrow pointing 
to hernial sac passing behind the tunica vaginalis. 


tissue with a faint trabeculated pattern, blended with areas of tissue with a pale 
pinkish-grey, rubbery, homogeneous cut surface. There were scattered opaque 
yellow flecks and streaks, some of which were gritty. There were also cystic 
Spaces (largest 3 < 2 cm.), most of which had a ragged lining. Soft yellow lobu- 
lated fat was abundant in one part of the periphery of the tumour, and appeared 
im be part of the tumour and not merely adipose tissue of the spermatic cord. 
ig. 131.) 

2. Microscopical.—Paraffin sections were made of four portions of the tumour. 

Two of them were composed of rather closely set spindle and polygonal cells varying 
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greatly in size; multinucleate giant cells were numerous. In places between 
the individual cells there was a slight or moderate formation of collagen fibre, 
In another portion necrosed tissue contained groups of lenticular-shaped spaces 
left by dissolved crystals, and there was dense fibrous tissue in which the forma- 
tion of a few small areas of woven bone had occurred. Another portion had the 
structure of a fibrolipoma, being composed of typical fat cells mixed with a 
moderate amount of typical fibrous tissue. 

Discussion.—Cases of sarcomatous tumours arising in the region of the 
testis are rare. Dew! has stated that primary sarcomata account for 2 per cent 
of all testicular tumours. He pointed out and illustrated with cases that “ sar- 
comatous tumours may arise from the following tissues: (1) The mesoblastic 
elements of a teratoma; (2) The intertubular connective-tissue of the testis and 
epididymis ; (3) The coverings of the testis and spermatic cord; (4) As blood or 
lymph borne metastatic emboli ”. 

Hinman and Gibson,? in a paper on “ Tumours of the Epididymis, Spermatic 
Cord and Testicular Tunics”’, emphasized the extreme rarity of extratesticular 
scrotal tumours. They stated that of tumours involving these three structures, 
tumours of the spermatic cord were most frequent, constituting about 90 per cent 
of the entire group. In a series of 89 cases of tumours of the cord collected by 
Patel and Chalier,* 24-7 per cent were sarcomatous. 

Hinman and Gibson also gave a comprehensive classification of extratesticular 
scrotal tumours, in which it was indicated that sarcomata might arise from: (1) 
The spermatic cord, as a myxosarcoma, chondrosarcoma, spindle-celled or giant- 
celled sarcoma, or various combinations of these types. (2) The epididymis, as a 
lymphosarcoma, chondrosarcoma, melanosarcoma, or spindle-celled sarcoma. (3) 
The testicular tunics, as (a) sarcoma of the tunica vaginalis (12 cases collected), (d) 
sarcoma of the tunica albuginea (no cases recorded). 

It is believed that the tumour removed from the case now described was 
partly a fibrolipoma and partly a polymorphic and giant-celled fibroblastic sarcoma ; 
possibly starting as a benign fibrolipoma and undergoing malignant degeneration. 
Fig. 131, a drawing of the excised mass sectioned, shows a fibrolipomatous structure 
in its upper part. 

It is debatable what part was played by the injury and the subsequent swelling in 
the origin of the tumour, and it is not unreasonable to suppose that the swelling, 
which was present for fifteen years, might have been an irreducible hernia, and 
that the tumour itself was unconnected and of only five weeks’ duration. 

The testis and epididymis being normal, the tumour was assumed to arise 
from the cord or from the testicular tunics. Its extremely cellular nature forbodes 
a gloomy prognosis. 


In conclusion, I wish to thank the members of the staff at the London Hospital 


for permission to publish this case, and Miss McLarty for the drawing. 
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‘SPONTANEOUS RUPTURE OF THE NORMAL 
SPLEEN 


By A. H. COLEMAN 


SURGEON, LLANDUDNO AND DISTRICT HOSPITAL, LLANDUDNO 


SPONTANEOUS rupture of the normal spleen is a comparatively rare condition and 
the aetiology is so obscure that the following case seems worthy of record :— 

History.—On Oct. 2, 1938, W. G., a labourer, aged 58, started out from home 
by taxi to visit a friend who lived on top of a high hill. His friend was not at home, 
and he started to return on foot. A few minutes later he was seized with severe 
abdominal pain in the epigastric region. He felt faint, dizzy, and nauseated, but 
he did not vomit. He succeeded in walking home—a distance of one and a half 
miles—but he says that he does not remember the latter part of the journey. He 

went to bed and his daughter sent for his doctor. 

> He felt perfectly well the day of his illness and for some considerable time 
beforehand. He is absolutely certain that he never received any blow or injury 
of any kind during the past few months. He is a moderate smoker and a total 
abstainer. 

Previous History : He served in the army in England, France, and Constantinople 
from 1914 to 1921, and was discharged in 1921 with “ gastritis”. He had an attack 
of asthma and bronchitis in 1935. After his discharge from the army he spent 
eight years at sea between Great Britain and America. He has ‘suffered with 
occasional attacks of flatulent dyspepsia. For the past two years he has been 
unemployed, but one week before this illness he obtained employment as a labourer 
digging trenches for water pipes. 

On ADMISSION.—He was admitted to hospital about six hours after the onset 
of the pain with a diagnosis of a perforated peptic ulcer. He stated that the pain 
commenced in the epigastrium and later radiated over the whole abdomen and 
to the left shoulder. 

ON EXAMINATION.—On admission his temperature was 97° and pulse-rate 80. 
He was pale and not unduly distressed. The abdomen did not move on respiration, 
and there were marked tenderness and rigidity above the umbilicus, less marked 
below. There was dullness on percussion in. both flanks. The original diagnosis 
of perforated peptic ulcer was agreed to, and immediate operation decided upon. 

At OPERATION.—Under gas and oxygen anesthesia a small right paramedian 
incision was made, and on opening the peritoneal cavity pure blood escaped in 
large quantities. The incision was enlarged, and a quick examination of the 
stomach and duodenum made. These were found to be normal, and there was no 
sign of ulcer, active or healed. 

The spleen was then examined and found to be surrounded by a large blood- 
clot. On disturbing this, the bleeding became profuse. The patient was very 
muscular and stout, and it was impossible to deliver the spleen through the right 
paramedian incision. 

An incision was then made transversely from the original incision to the left 
costal margin. The spleen was then easily delivered, the pedicle clamped, and 
the organ removed. The abdominal cavity was cleaned out and the T-shaped 
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wound closed in layers. The pulse-rate at the end of the operation was 86 and 
the volume good, which was remarkable considering the large quantity of blood 
that had been lost. 

SUBSEQUENT PRoGRESS.—The patient made an uninterrupted recovery, and 
was discharged from hospital three weeks later. 

Blood Examination, Oct. 24, 1938:— 


Total red-cell count 4,960,000 
Hemoglobin __ 6§ per cent 
Colour index 
White-cell count 8480 
Differential count : 
Polymorphs 48 per cent 
Lymphocytes 48 per cent, of 


which over 90 per cent were large lymphocytes and 
the remainder equally divided between small lympho- 
cytes and mononuclears. 
Eosinophils 2 per cent 
Basophils 2 per cent 
No myelocytes were seen. 


The red cells stained well and showed no irregularity in shape. 
One or two normoblasts were seen, and a few containing 
Howell-Jolly bodies. 


THE SPECIMEN.—Examination of the excised spleen revealed a hematoma 
beneath the capsule on the convex surface, and the capsule was torn in a triradiate 
fashion. On the sharp anterior margin there was a cavity filled with old blood- 
clot the size of a walnut, which appeared to be partly a. The spleen was 
normal in size, appearance, and consistency. 

The histological examination was undertaken by the Charing Cross Hospital 
Pathological Department, and is as follows: ‘‘ There is no definite histological 
evidence of a cyst in the spleen. On the other hand there is well-marked arteriolar 
sclerosis, and the hemorrhage may have been due to rupture of one of the damaged 
vessels 


DISCUSSION 


Interesting features in this case are :— 
1. The fact that the patient walked one and a half miles after the onset of the 


2. The steady pulse-rate in spite of the large amount of blood in the abdominal 
cavity. 

3. The presence of a partly organized clot the size of a walnut in a hollowed- 
out cavity on the anterior border of the spleen, the presence of more recent clot 
under the capsule on the convex surface, and the presence of a large quantity of 
fresh blood in the abdominal cavity. ; 

This suggests a primary hemorrhage from rupture of a damaged vessel, followed 


_by secondary hemorrhage.causing a subcapsular hematoma and later rupture of 


the capsule. 

Aetiology.—In discussing the mechanism and aetiology of rupture of a normal 
spleen, Susman! suggests as a possible explanation that the spleen is abnormal at 
one area only, and that when rupture occurs all evidence of pathological change is 
destroyed. A number of the cases reported had complained of flatulent dyspepsia 
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for some time, and in my case there had been recurrent dyspepsia for years, but on 
examination the stomach and duodenum appeared to be normal. 

In Black’s*? case there was thickening and hyalinization of the wall of the 
central artery, and he further states that at 36 years 50 per cent of spleens show 
thickening and hyaline changes in the Malpighian bodies and capsule. Similar 
degenerative changes were noted in the case here reported. 

Parkes Weber® suggests that there might be a local vascular abnormality in 
the spleen analogous to the congenital weak spots in the arteries at the base of the 
brain which by their spontaneous rupture were known to be a cause of subarachnoid 
hemorrhage. 

It is suggested by Susman! that there is a possibility of some remote and for- 
gotten injury. But Hamilton Bailey* points out that an accident of sufficient 
magnitude to rupture a normal spleen is unlikely to be forgotten by the recipient. 
The spleen lies far back in the upper part of the abdominal cavity almost entirely 
surrounded by a bony framework, and slight injury is unlikely to cause a rupture 
of the spleen. In all cases of ruptured spleen seen by the author the injury has 
been a severe one, and in several cases where the bleeding has only been slight 
and operation not carried out until some days later, the injury has also been severe. 
It is a remarkable fact that in many severe injuries to the left side of the abdomen 
which cause rupture of the kidney, the spleen escapes. 

The most likely explanation is that degenerative changes take place at an 
early age in a large number of spleens and that the associated disturbance of the 
gastric function causes congestion of the portal vein and its radicles, leading to 
rupture of a damaged vessel. 

Summary.— 


1. Another case of spontaneous rupture of an apparently normal spleen is 
recorded. 

2. A large number of the cases recorded, as well as this case, gave a history 
of previous dyspepsia. 

3. The aetiology is still obscure, but in a number of cases arteriolar case 
tion is present, whatever the determining factor may be. 
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A CASE OF MEDIASTINAL GANGLIONEUROMA 
By P. R. ALLISON, anp R. CARMICHAEL, Leeps 


IN 1934 Bohrer and Lincoln! reported the diagnosis and operative treatment of 
a mediastinal ganglioneuroma in a girl 5 years old. The tumour occurred in the 
upper mediastinum and projected into the right side of the chest. It was removed 
through a paravertebral incision without opening the pleura, but the child died 
four days later from hemorrhage. These authors collected the cases which had 
been reported up to that date: 9 had occurred in the chest, and all these were in 
in the upper mediastinum and derived from the sympathetic chain. The patients 
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were all children between the ages of 24 and 12 years. Of 10 cases in all, 8 were 
subjected to operation ; and of these 3 recovered completely and 5 died. Records 
of 10 further cases have been found in the literature since 1934. Some of the 
tumours have been simple ganglioneuromata, some less differentiated and highly 
malignant neuroblastomata, and others have been mixed. In November; 1937, 
Sauerbruch in Berlin showed to the Society of Thoracic Surgeons of Great 
Britain and Ireland a child with a large mediastinal ganglioneuroma projecting 
into the left side of the chest. The tumour was successfully removed through a 
posterior transpleural approach. The case recorded here was referred to me 
from the Leeds Tuberculosis Dispensary by Dr. N. Tattersall. 


REPORT 


History.—R. M., a boy aged 10 years. The child’s father had pulmonary 
tuberculosis, and it was in the course of a routine radiological examination of the 
family contacts that the tumour was found. The boy himself had no severe 
illness, but had been listless and “ off colour” for some time, and had complained 
of excessive sweating over the whole body. For six weeks he had felt pain in the 
region of the second intercostal space on the left side, especially on bending or 
swinging the arms. Sometimes running had caused dizziness, shortness of breath, 
and headache. 


Fic. 132.—Radiograph of chest showing a well- Fic. 133.—Radiograph of spine and ribs, showing 
circumscribed opacity at the left apex continuous no involvement. 
with the mediastinal shadow. 


ON EXAMINATION.—A little dullness on percussion at the left apex posteriorly 
was the only abnormal physical sign. There were no eye changes to suggest inter- 
ference with the sympathetic chain. Radiographs of the chest (Fig. 132) showed 
a clearly defined opacity projecting from the posterior part of the superior medi- 
astinum into the upper part of the left lung field. Radiographs of the spine and 
ribs were taken (Fig. 133), but as far as could be seen there were no gross changes. 
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the boy was allowed up on the fifth 
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There were no cord symptoms to suggest a spinal prolongation of the tumour. 
The age of the patient, the symptoms, and the radiological findings were con- 
sidered to be sufficient to justify a diagnosis of mediastinal neoplasm arising from > 
the sympathetic chain. 

OPERATION (May 23, 1938).—Under intratracheal gas and oxygen anesthesia 
(Dr. Gwendolen Harrison), a curved paravertebral incision was made and the left 
scapula drawn forward. Small segments of the third and fourth ribs were resected 
behind, and the inner end of the second intercostal space was explored. The firm 
tumour was easily felt and the fascial space around it was entered by sharp dissec- 
tion. The reflection of the pleura was carefully brushed forward until the whole 
of the tumour was exposed. The growth was closely associated with the sym- 
pathetic chain over the heads of the second and third ribs, but the details of this 
could not be made out owing to the bulk of the tumour. The mass was separated 
from the sttuctures of the superior mediastinum by careful finger dissection, 
and a thin, tough pedicle was found to connect with the mediastinum; it was 
impossible to be certain whether this 
contained blood-vessels, but it was cut 
between ligatures. The tumour was _ 
then easily removed and a small portion 
of the sympathetic chain was found 
to be attached to it (Fig. 134). The 
pleura was not injured. There was 
practically no bleeding and the wound 
was closed in layers without drainage. 

SUBSEQUENT PROGRESS.—On the 
day after operation he had a typical 
left-sided Horner’s syndrome (ptosis, 
myosis, and enophthalmos). Post- 
operative progress was uneventful, and 


day and was discharged from hospital of tumour, showing piece of 
at the end of the second week. : 

November 15, 1938: The wound is well healed and there is a full range of 
movement of the scapula on the chest and of the shoulder-joint. The left lung is 
completely expanded to fill the space occupied by the tumour. The Horner’s 
syndrome persists, but the child is free from symptoms. 

STRUCTURE OF THE TUMOUR.—Macroscopically the growth is a well-encapsu- 
lated mass of pale, greyish-yellow colour and firm rubbery consistency, measuring 
approximately 24 <x 2 x 1? in. There are a few broad, irregular bosses and a 
small fragment of the sympathetic trunk at one pole, but otherwise the surface 
contour is perfectly smooth and even (Fig. 134). Internally the mass is composed 
of small ill-defined nodular islets of opaque, greyish-white tissue and a close- 
meshed network of dense greyish fibrous strands set in a soft translucent, gelatinous 
matrix, giving the cut surface a mottled and striated appearance. 

Microscopically the growth is a typical sympathetic ganglioneuroma, composed 
of groups of mature nerve-cells and bundles of well-formed nerve-fibres embedded 
it an abundant mucoid stroma (Fig. 135). The bulk of the neoplastic tissue is 
formed of nerve-fibres grouped in bundles containing anything from half-a-dozen 
VOL, XXVII—NO. 105 12 
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fibres to many hundreds. The smaller fasciculi sometimes pursue an individual 
course, but they are often loosely united into stout cords containing dozens of small 
compact bundles, singly and in groups. These fibre-bundles pass through the 
tumour in all directions, sweeping along in broad curves, interlacing with each 
other, changing course, sub-dividing, anastomosing, forming close or loose- 
meshed plexuses, or occasionally merging into inextricable tangles, especially in 
the vicinity of groups of nerve-cells. The nerve-fibres forming these fasciculj 
are mostly very fine unmyelinated axis-cylinders with neurilemma sheaths, but 
moderately coarse axons are also fairly numerous, and a small proportion of the 
fibres are thinly myelinated. 


Fic. 135.—Microphotograph of the growth, showing a small compact group of nerve-cells and 
Whine bundles of nerve-fibres. (x 60.) 


The nerve-cells, which form the most characteristic component of the neo- 
plasm, are distributed throughout the mass in groups of varying size, sometimes 
in small compact aggregates, but most often in large straggling collections in 
which cells are widely dispersed amongst fibre-bundles. In general structure 
these cells resemble the nerve-cells of the sympathetic ganglia, and, like them, are 
enclosed in fibrous capsules with capsule cells on their inner surfaces. They are 
all of mature adult type, and, although they vary more in size than normal sym- 
pathetic cells, and many of them have two or even three nuclei, other develop- 
mental anomalies are very infrequent. Degenerative changes, on the other hand, 
are almost universal. The great majority of the cells show well-marked central 
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chromatolysis, often accompanied by more severe regressive changes; fine or 
coarse vacuolation of the cytoplasm, atrophy, shrinkage, and distortion of the cell- 
body, and nuclear degeneration or dissolution accompanied by granular dis- 
integration or coagulative necrosis of the cytoplasm are very common findings. 
The essential neural elements of the growth are supported by a soft mucoid 
connective-tissue, containing scanty stellate and spindle-shaped cells in a loose 
framework of fine fibrils; this is very unequally distributed, and is particularly 
abundant in the central part of the mass. Well-formed arteries and veins and a 
fairly generous capillary network are present in every part of the tumour, and 
there is nowhere evidence of gross regressive alterations resulting from defective 
nutrition. 
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INTRACRANIAL ANEURYSM PRODUCING 
BILATERAL EYE SIGNS 


A CASE OF FISTULOUS ANEURYSM OF THE INTRACRANIAL PART 
OF THE INTERNAL CAROTID ARTERY PRODUCING BILATERAL 
CHEMOSIS, PROPTOSIS, AND COMPLETE OPHTHALMOPLEGIA 


By RUPERT PARRY AND LAMBERT ROGERS, CARDIFF 


THIS case appears worthy of record because of the somewhat unusual clinical 
features, and the delayed symptoms which followed carotid ligation. 

History.—In November, 1937, a married woman, aged 50, had a cold and 
sneezed violently. She developed a headache immediately after the sneezing 
attack and within a few days diplopia also. She attended the Ophthalmic Out- 
patient Department of the Cardiff Royal Infirmary on December 10, 1937, 
complaining of the diplopia. There was then paresis of the right external rectus 
muscle, and the pupil on this side reacted only sluggishly. On Christmas Day, 
1937, there was intense pain in the right eye, complete ophthalmoplegia, ptosis, 
and chemosis. Vision was 6/60. No field defect was made out. The Wassermann 
and Kahn reactions of the blood were negative, the systolic blood-pressure was 
190 mm. of mercury. Radiographs of the skull showed some deep meningeal 
grooves, but were otherwise normal. There was no involvement of the ophthalmic 
division of the trigeminal nerve. She was given potassium iodide, and within a 
few days the movements of the right eye had almost completely returned. Towards 
the end of January, however, the left eye became affected by ptosis, chemosis, and 
complete ophthalmoplegia, and a relapse had occurred in the condition of the right 
eye. Some surgical emphysema was now noted over the right side of the forehead, 
and on March 13 she began to complain of a buzzing noise over the right eye. A 
loud whirring bruit could be heard beneath the right side of the frontal bone when 
a stethoscope was applied to the skull. Compressing the right common carotid 
caused the bruit to disappear and with it her sensation of buzzing. There was 
no sensory change in the trigeminal field. Her appearance was now as in Figs. 
136 and 137. Digital compression of the common carotid was carried out t from 
time to time and her symptoms were relieved thereby. 
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OPERATION.—On March 29, 1938, under local anesthesia, the confluence of 
the three carotid arteries on the right side of the neck was exposed. The internal 
carotid was noticed to be larger than normal, approximating in size to the common 


Fics. 136, 137.—Photographs showing the appearance of patient prior to carotid ligation. 


carotid. The internal and external carotid arteries were ligated with silk, the 
buzzing ceased, and no untoward symptoms were noted. The wound was closed. 
SUBSEQUENT PROGRESS.—Six hours later the patient was conscious and able 
to use both upper limbs. The buzzing in the head had ceased. On the following 
day, however, she became drowsy, slow in 
speech, incontinent of urine, and the pupils 
reacted only sluggishly, but the oedema of 
the eyelids was less and some recession 
of the eyeballs had taken place. Left facial 
weakness was. now noted, and left mono- 
plegia. The right plantar reflex was flexor, 
the left reflex extensor in type. Later in 
the day the left leg became paralysed. She 
was now hemiplegic and stuporose. 
Recovery then gradually took place 
and despite some residual hemiplegia she 
expressed herself as well pleased with the 
result of the operation, since she could 
now see and the buzzing in her head had 
stopped. It had previously been most dis- 
tressing and had kept her awake at night. 
Fro. appearance pavient Five weeks after the ligation her appear- 
ance was as shown in Fig. 138. 
On November 8, 1938, she was again seen; she was very well and able to 
walk and use her hand, though imperfectly. She believes that incoordination is 
getting less daily, and at present she has very little disability. 
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_ Comments.—This is apparently a case of fistulous aneurysm of the intra- 
cranial part of the right internal carotid artery, the artery having ruptured into 
the cavernous sinus as a result of a violent attack of sneezing. The rupture was 
probably dependent upon some inherent weakness of the carotid wall and non- 
juetic in nature. That this was a case of this type and not of subclinoid saccular 
aneurysm is suggested by the absence of any trigeminal anesthesia, the importance 
and constant character of which have been recently descend by Geoffrey Jefferson,! 
and by the bilateral nature of the eye signs. 

The late and comparatively slow onset of hemiplegia and its gradual, though 
as yet incomplete, subsidence would suggest that it was consequent upon the 
slowing of the circulation due to the arterial ligation, and probably to be ascribed 
to venous thrombosis and associated cerebral cedema. Its occurrence recalls what 
Matas? wrote over twenty-five years ago in connexion with carotid ligation ; ‘‘ the 
possible occurrence of cerebral disturbance has invested a simple technical pro- 
cedure with a gravity associated with but few operations.” By carotid compres- 
sion beforehand, the performance of the ligation under local analgesia in a conscious 
patient, and the absence of any untoward effects either at the time of ligation and 
some six hours later, it was thought that all was well in regard to cerebral function. 
It appears, however, that there is as yet no way of ‘ascertaining whether late 
cerebral signs will arise in any particular case, and the warning of Matas must 
not be disregarded even with the application of precautionary measures such as 
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PITUITARY CYST WITH DWARFISM, AND DELAYED 
UNION OF FRACTURE 


By St. J. D. BUXTON 


KING’S COLLEGE HOSPITAL, LONDON 


A MAN, aged 46, fell on his left hand on Aug. 25, 1934. The signs were those of a 
fracture above the wrist-joint. The radiograph showed a fracture of the radius 
and ulna one and a half inches proximal to the wrist-joint, the fragments being in 
contact, with slight displacement. Further, it was seen that the epiphysis at the 
distal ends of the radius and ulna had not joined, nor had the epiphysis at the proximal 
end of the first metacarpal. The bones, although small, did not appear fragile. 

A plaster-of-Paris splint was applied to the forearm, lower half of the arm, and 
hand. This was removed in seven weeks, when little union was found to have 
taken place, both clinically and from radiographic examination (Fig. 139). Splinting 
was employed for another six weeks, and at the end of that period the forearm was 
stable, not tender, but the radiograph did not suggest that bony union was present. 
He had physical treatment with a splint on the flexor surface of the forearm, and 
later without this, until six months from the time of the injury. 

The radiograph then showed that bony union had not taken place. He said 
it was strong enough for his use and ceased attending. Four years from the time 
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of the injury, he writes, “I can grasp alright, but cannot bear any pressure on 
the flat palm, but can lift anything within reason ”’. 

Comment.—On first sight the appearance of the patient was striking. He 
was 4 feet tall, and weighed 84 lb. He was perfectly proportioned. He called 


Fic, 139.—Fractured radius and ulna after seven weeks’ treatment, Epiphyses of radius, ulna, 
and first metacarpal are ununited. 


Fic. 140.—A, B, Antero-posterior and lateral radiographs of skull, ati ballooning of the pituitary 
fossa and calcified cyst, undeveloped facial bones, and small frontal sinuses. 
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himself a ‘ midget’ and was the leader of a ‘ midget troupe’. His voice was 
high pitched and he was intelligent. He was hesitant at allowing detailed exam- 
ination and investigation, but stated his health was always good. He had worn 
glasses for 30 years, and an elementary test showed that this was for myopia, and 
there was no diminution of the visual fields. He had never had headaches, 
sickness, or passed an excessive quantity of urine. 

His skull was normal in proportion :— 


- Normal (+ 5%) 
Greatest length  (fronto-occipital) 6: 05. in. 6°5 in. 
Greatest breadth (bitemporal) 5°04 in. 5°2 in. 
Index 83 80 
6:05 


The radiographs (Fig. 140, A, B) showed a calcified cyst of the pituitary gland 
and ballooning of the fossa. The facial bones were comparatively undeveloped 
and the frontal sinuses small. The pelvis and femora were normally proportioned. 
The epiphyses of the pelvis had united, but those at the upper end of each femur 
had not united by bone, but the separation was less than at the wrists. 

‘The humerus was 9? in. long, which is in normal proportion to the man’s 


height. 


Height 
Length of arm 


= 0-2 (normal = nearly 0:2) 


The case conforms to the type of a cyst of the pituitary arising in childhood. 
The cyst has calcified. Disturbance of growth has occurred owing to this 
cyst, producing the condition of hypopituitarism—in this case an ateleotic or per- 
fectly proportioned human dwarf. 

The fracture of the forearm was complicated by delayed union or possibly 
complete absence of bony union. It is suggested that this may have been influenced 
by the absence of pituitary secretion. 


Dr. Hugh Davies and Dr. Rackow have kindly assisted with the radiology 
of the case. 
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INTERESTING CASE OF CHARCOT’S JOINT) 
By HUBERT CHITTY, Bristot | 


IN the year 1930 a patient, B. C., attended my out-patient clinic on account of 
a perforating ulcer of the right foot. His knee-jerks were absent; there was 
loss of pain sense in the calves ; Argyll Robertson pupils were present; and his 
Wassermann reaction was trebly positive. 

The diagnosis of tabes was confirmed by Dr. Herapath, and he was sent to 
the V.D. Clinic for an antisyphilitic course. At the conclusion of this the per- 
forating ulcer was excised and it remained permanently healed. ; 


| 
~ 
| 


184 THE BRITISH JOURNAL OF SURGERY 


Nothing more was seen of the patient till Feb. 8, 1938, when he was admitted 
to the Bristol Royal Infirmary with an extraperitoneal rupture of the bladder and a 
fracture of the pelvis. The history was that he had fallen while at work and had 
pitched on to the handle of a spade from the height of a few feet only. The 
bladder was drained and it healed satisfactorily. 

A radiograph (Fig. 141) taken on the date of admission shows a fracture in the 
region of the symphysis pubis and a less distinct one near the left sacro-iliac joint, 
It will be noted that both hip-joints are included in the radiograph and that both 
appear to be normal. 


Fic. spite. h showing fracture in region of symphysis pubis and a less distinct one near 
e left sacro-iliac joint. Both hip-joints appear to be normal. 


He was kept in hospital till a 19, when he was discharged to a convalescent 
home. 

He was next seen on —— 5, when he walked up to the out-patient department 
bent almost double and limping badly. His right thigh was enormously swollen 

and cedematous and there was coarse grating in the right hip-joint, which appeared 
to be completely disorganized. 

A radiograph (Fig. 142) showed that the head of the right eiees had been 
absorbed. The fractured pelvis was still ununited, though there was an excessive 
amount of new-bone formation. The left ilium had been _— upwards. 
Walking and manipulation of the hip caused no pain. 
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Comments.—There are many unusual points about the case, of which the 
following seem to me the most interesting :— 

1. After the diagnosis of tabes accompanied by a perforating ulcer had -been 
made he was able to continue working as a labourer for eight years, during which 
period the disease seems to have made little progress. 

2. It must be most exceptional for anyone to have the opportunity of estab- 
lishing radiographic proof of the rapidity with which a Charcot’s joint is capable 


Fic. 142.—Radiograph taken five months later. The head of the right femur hsa been absorbed. 
The ~~ gem pelvis is still ununited despite excessive new-bone formation. The ilium has been displaced 
upwards. 


3. There is another point which I have not mentioned in the history: My 
house surgeon aspirated some fluid from the oedematous thigh; it proved to be 
sterile and had the glairy consistency of synovial fluid. May it not be that a 
Tupture of the capsule liberates large quantities of synovial fluid into the tissues, 
and that this accounts for the extreme rapidity with which a limb not infrequently 
swells up to an enormous size in cases of acute Charcot’s disease ? 
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PERFORATION OF A PEPTIC ULCER IN A MECKEL’S 
DIVERTICULUM 


By GARNETT WRIGHT, MANCHESTER 


THOUGH the occurrence of peptic ulceration in a Meckel’s diverticulum is now 
so well established that Cobb in 1936 was able to collect 100 cases, with positive 
evidence of the presence of gastric mucosa in 60, there is still perhaps room for 
reports of well-authenticated cases. I therefore present the following :— 

History.—The patient, a healthy boy of 16, began with abdominal pain a 
week before admission to hospital. The pain was stated to have begun in the right 
iliac region, and about three days later it spread all over the lower abdomen. The 
bowels were moved daily by aperients and he vomited every day. 

ON ADMISSION.—His face was flushed and the tongue coated. The tempera- 
ture was 99° F., pulse 118, and the respirations 20. The abdomen was distended, 
especially below the umbilicus, and was somewhat immobile and diffusely tender. 
There was no special tenderness or rigidity in the right iliac fossa. A diagnosis 

of pelvic peritonitis from appendicitis 
was made. 
AT OPERATION.—The abdomen 
was opened through a gridiron incision. 
Coils of small intestine were found 
matted together by recent adhesions 
and lymph, and there was some clear 
serous fluid in the abdomen. A large 
Meckel’s diverticulum was found, with 
a perforation about } in. in diameter 
near the base. The diverticulum was 
excised and the opening into the ileum 
sutured in the usual way with a double 
layer of sutures, The abdomen was 
closed without drainage. 
The boy made an uneventful 
recovery. 
DESCRIPTION OF SPECIMEN.— 
\ After being hardened, the diverti- 
B culum was bisected longitudinally, the 
: cut being carried through the centre 
diverticulum into the mmestine A, Thejunchonof Of the perforation. One half was then 
and intestinal mucosa. From A to A' is gastric mucosa ; embedded in paraffin and_ whole 
_ from A to B is intestinal mucosa; C, Intussusceptum. : 2 
sections were made with a slab 
microtome. The microphotograph (Fig. 143) is of one of these sections. 

Macroscopic APPEARANCE.—The lumen of the diverticulum is almost filled 
with an intussusception. The intussusceptum has been divided tangentially 80 
that the entering portion is represented by the solid column of cells marked C in 
the illustration (Fig. 143). At the upper end of this column the lumen is seen. At 
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the lower end the section has passed completely to one side of the central canal. 
The intussusceptum therefore appears to have a solid apex. 

On the right side in the ensheathing layer there is an ulcer 3 in. in diameter, 
and in the centre of the floor of this a perforation marked |, almost } in. in diameter. 
The letters B and B! indicate the points where the diverticulum was cut away 
from the intestine. 

MICROSCOPICAL APPEARANCE.—Two kinds of mucous membrane are present : 
(1) Intestinal, consisting of short glands lined with columnar epithelium and 
containing very large numbers of goblet cells; (2) Gastric, consisting of much 
longer gland tubules lined near the entrance with very deep columnar epithelium 
and in the deeper parts with cuboidal epithelium. Goblet cells are very few. 

In the section shown in Fig. 143 the whole surface of the intussusceptum and 
the ensheathing layer on the right side as far as the point marked A' is covered with 
gastric mucosa. The left limit of this is the point marked A. 


Fic. 144.—] unction of gastric and intestinal mucosa. Taken from — marked A! in Fig. 143, near the 
perforating ulcer. Gastric mucosa on right and intestinal on left. Stained with muci-carmine. 
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The rest of the diverticulum—A' to B! and A to B—is lined with ordinary 
intestinal mucosa. The abrupt transition of gastric into intestinal mucosa is 
beautifully shown in the drawing of a high-power microscopical view taken from 
the part marked A' (Fig. 144). The stain is muci-carmine and the contrast between 
the numerous goblet cells in the intestinal mucosa and the absence of these in the 
gastric area is strikingly displayed. The central core of cells (C) also consists of 
mucosa of the intestinal type. The ulcer is situated in the area of intestinal mucosa 
just beyond its junction with gastric mucosa. It shows the ordinary chronic inflam- 
matory changes and is of course penetrating in character. 

This situation of the ulcer, i.e., in intestinal mucosa just beyond the aberrant 
gastric mucosa, is in accordance with previous findings and closely reproduces the 
experimental ulcers produced by Mann. When the whole of the diverticulum is 
lined with gastric mucosa the ulcer forms in the ileum close to the junction with the 
diverticulum. When the area of gastric mucosa is more limited, the ulcer is. found 
in the diverticulum near the neck (Lindau and Wulff). 

Commentary.—The occurrence of peptic ulcer in cases of Meckel’s diverti- 
culum with aberrant gastric mucosa is now a well-established fact. The symptoms 
are :-— 

1. Abdominal pain, one-half to three-quarters of an hour after food. Not 
relieved by food or alkalis, but obviously caused by secretion from the gastric 
mucosa called forth by the entry of food into the stomach. 

2. Intestinal hemorrhage, and subsequent anemia and sometimes death. 

3. Perforation into the peritoneum, with the usual results—either a rapid and 
widespread peritonitis or a more local form of peritonitis. The presence of acid 
gastric juice has been demonstrated in cases where an umbilical fistula is present, 
and the influence of the ingestion of food on this secretion has been shown (Lindau 


and Wulff). 


I am indebted to Professor Baker, of the Pathological Department of the 
University of Manchester, for much help in the histological examination of the 
specimen, and to Miss Davison for the very beautiful drawing of the microscopical 
section. 
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REVIEWS AND NOTICES OF BOOKS 


The Essentials of Modern Surgery. Edited by R. M. HANDFIELD-JoNEs, M.C., M.S., 
F.R.C.S., Surgeon to Out-patients, St. Mary’s Hospital; Senior Surgeon, Florence 
Nightingale Hospital, etc.; and A. E. Porritt, M.A., M.Ch., F.R.C.S., Surgeon to His 
Majesty’s Household ; Surgeon to Out-patients and Assistant Director of the Surgical 
Unit, St. Mary’s Hospital, etc. 10 X 6in. Pp. 1126 + xvi, with 501 illustrations. 1938. 
Edinburgh: E. & S. Livingstone. 30s. net. 

TuIs exposition of surgery has been written by fifteen different surgeons, including such 
well-known names as those of Tudor Edwards, Gordon-Taylor, and Julian Taylor. It 
displays a very well-balanced piece of team work, inasmuch as every article is from a well- 
known authority, yet each fits into its place so that it almost reads as the work of a single 
author. It represents an ideal text-book for the student because it is short and concise and 
yet thorough and up-to-date. 

We know of no modern text-book in which the essentials of surgery are so well described 
and treatment so fairly presented. Having said this we may be permitted to make various 
suggestions and criticisms of details. 

In the description of Hodgkin’s disease, no mention is made of bone metastases. In 
the treatment of cleft palate, the two operative methods figured, viz., those of Langenbeck 
and Gillies, are not now used, having been superseded for a long time by the methods of 
Veau and the modifications of Wardill or Brown. , ‘ 

We are in full agreement with the sound principals of treatment advocated for acute 
appendicitis, osteomyelitis, and hernia. Early operation is the right treatment for acute 
appendicitis. Early drainage without guttering is that for osteomyelitis. The specious 
argument of the ‘ wait and see’ schools have claimed a sufficient number of victims in both 
these fields to serve as a warning. Nothing good is said about the injection treatment of 
hernia, which is all that this method deserves. Perhaps more might have been said about 
the use of fascial strips—-both in the repair of hernia and of old cases of facial paralysis. 

The operation described for retained testis seems to us clumsy and uncomfortable. 
It is that of sewing the testis to the bottom of the scrotum and then tying the long suture 
ends to a plaster bandage round the thigh. Surely the generally used method which is 
incorrectly known as Thorek’s is easier and simpler ? 

The concluding chapters on bone and joint injuries and diseases are rather short as 
compared with the rest of the book. The treatment of fracture of the neck of the femur 
by a Smith-Petersen nail is given prominence, but we think that the value of this method 
will not be appreciated if the advice is accepted that it is only suitable for “‘ healthy and 
vigorous ” patients. The typical sufferer from this fracture is a frail and aged lady, and the 
great merit of the Smith-Petersen nail is that it can be introduced without shock or hemorrhage 
and without requiring long immobilization. 

nen the authors, editors, and publishers on having produced a most excellent 
text-book. 


Everyday Surgery. By LAMBERT Rocers, M.Sc., F.R.C.S., F.R.C.S.E., F.R.A.C.S., 
F.A.C.S., Professor of Surgery, University of Wales; Director of the Surgical Unit, 
Welsh National School of Medicine ; Honorary Surgeon, Cardiff Royal Infirmary, etc. ; 
and A. L. p’ABREU, M.B., Ch.M., F.R.C.S., Senior Assistant, Surgical Unit, Welsh 
National School of Medicine; Assistant Thoracic Surgeon, Welsh National Memorial 
Association, etc. With an Introduction by Professor G. GREY TURNER. 82 x 54 in. 
Pp. 280 + xii, with 160 illustrations. 1938. London: Edward Arnold & Co. 12s. 6d. 


net, 
Works on surgery of every size and character appear with extraordinary frequency. 

This volume of 280 pages embraces the whole of surgery apart from the well-recognized 
specialities. In the words of the preface, it is a somewhat dogmatic presentation of the 
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authors’ own views of everyday surgical practice and is intended to exalt the commonplace 
and the real. =: 

Professor Grey Turner concludes his introduction by stating that ‘‘ no one must imagine 
that they are expected to learn the art of surgery from the perusal of its pages, and it is more 
to be looked upon as a guide in emergency or as a remembrancer in times of trouble.” 

Clearness and conciseness of expression form the keynote of the book. An enormous 
amount of information is condensed into small space, and excellent diagrams are provided. 

The tone is extremely dogmatic and practical. Emphasis is laid upon the treatment of 
conditions rather than upon their pathology. There is no room for discussion. 

Opinions must differ, and there is much room for criticism. The only method given 
for the treatment of transcervical fracture of the neck of the femur is that of Whitman. We 
very much doubt if this would be endorsed by the majority of surgeons at the present time. 

A chapter dealing with post-operative treatment would be welcome in such a practical 
book on surgery. 

It is admitted in the introduction that this work may not be regarded as a text-book for 
students. We do not feel that it is desirable to encourage the type of surgeon who requires 
to refer to it in times of emergency. 


Treatment in General Practice. Vol. III. Anesthesia: Surgery. Articles republished 
from the British Medical Fournal. 8} x 54 in. Pp. 402 + xi, with 60 illustrations. 
1939. London: H. K. Lewis & Co. Ltd. 10s. 6d. net. 

IT 1s difficult to imagine that any general practitioner, however well read, intelligent, and 
above all energetic—for it is energy that is needed to keep up to date in all branches of 
medicine and surgery—would not be benefited by a careful perusal of the numerous articles 
in this collection. In such a series by different authors and on different subjects there is 
bound to be considerable variation not only in the value of the articles, but in their suitability 
to the general practitioner. Looking at the book from his point of view, it seems badly 
proportioned : 140 pages devoted to anesthetics, and only 254 to all the other branches of 
surgery. 

Dr. Lukis begins the anesthetic section with a common-sense article such as one would 
expect from a Hastings prizeman. As an example she says, “‘ spinal anzsthesia presents 
enormous difficulties to the occasional anesthetist, who has so few opportunities of practising 
its technique, and should in my opinion be left entirely to the specialist’. Nevertheless 
there is an article on spinal anesthesia in which stovaine and percaine are recommended. 
The latest book on spinal anesthesia says “‘ stovaine should be abandoned in favour of safer 
drugs’, and quotes Harrison to the effect that “‘ stovaine has enjoyed a great vogue as a 
spinal anesthetic, but it is highly unsuitable, being much more irritating than procaine”. 
Babcock, who has had probably a greater personal experience of stovaine than anyone else, 
abandoned its use some ten years ago. Novocain or procaine, the most widely used drug, 
is not mentioned, neither is pontocain, now known as decicain, which gives an anesthesia 
lasting at least half as long again as procaine. Dr. Featherstone puts in a warning against 
the very tempting use of basal anesthetics in conjunction with spinal anesthesia. The 
niceties of Mr. Langton Hewer’s two articles are more suitable for the specialist than the 
general practitioner. The orthopedic surgeon would do well to note his advice on the 
superiority of spinal anesthesia in bone operations in children, who are good subjects for it 
generally. Mr. Lewis shows any general practitioner how he can make himself a competent 
giver of inhalation anesthetics by learning how to introduce a tube into the trachea, and 
Dr. Nosworthy stresses the danger of oxygen want, gives much needed advice against over- 
dosage with sedatives and how to combat the condition when his advice has been neglected. 
Dr. Blomfield gives an entirely non-committal account of recent advances, and the section 
concludes with an article on the legal aspect of anesthesia. The writer gives it as his opinion 
that even if the surgeon dictates the anesthetic the anesthetist is responsible and should 
refuse to give it unless it accords with his own judgement. From the general practitioner’s 
point of view perhaps the most important article of the series is that by Dr. Minnit on 
analgesia in midwifery. He, however, makes no mention of the Vernon Harcourt chloroform 
inhaler, a useful and comparatively inexpensive apparatus in. obstetrical work. 

Mr. Lake opens the surgical section with an exceedingly useful article, especially perhaps 
to the young practitioner, as to equipment, its purchase and care. Mr. Bernard Shaw once 
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wrote that antiseptics were used by doctors to keep open wounds that would otherwise heal ; 
this characteristic utterance, utterly devoid of foundation as it is, would appear from the well- 
informed article by Dr. Garrod and Mr. Keynes to have not only impertinence but some 
pertinence had it been directed against our ignorance rather than our intention. Mr. 
Mitchiner’s article on burns and scalds might with equal advantage be read by the doctor, 
the layman, and the bright young thing who wishes to turn brown. The chapter on abrasions 
and contusions derives its importance from their frequency ; and that on wounds from the 
clear enunciation of the principles involved in their treatment, in addition to the minute 
directions how to suture cut tendons and nerves. 

- Dr. Brewer gives three methods of blood transfusion particularly useful to the older 
practitioner who qualified before this treatment was much in vogue. The simple technique 
of intravenous injection for saline infusion is adequately described by Hamilton Bailey. Mr. 
Hosford tells us when to incise and when not to in cases of cellulitis, when sulphanilamide 
should be used, and what are the necessary precautions. He also gives much useful advice 
on the treatment of boils and carbuncles, and seems to have little faith in manganese or other 
injections. In these days of motor accidents a widespread knowledge of Mr. Roger’s articles 
on fractures of the skull and concussion, amongst those called to such cases, will save many 
lives. Mr. Dodd tells us the best way to remove fish hooks, sewing machine needles, and 
other foreign bodies. The importance of exact diagnosis, and suggestions how to make it, 
are strong points in the article on sprains, and Mr. Page tells us when to use massage and 
when not in muscle injuries. Mr. Taylor thinks our scalps are not as clean as our faces, and 
varies treatment accordingly, and warns against closing a skin wound over a sutured trachea. 
The articles dealing with eyes, nose, and ears should prove of great use, especially to men who 
have held resident posts in these departments in hospitals. The chapter on Hearing Aids 
will certainly be a great help to the practitioner in advising the deaf. 

The knowledge in this book will go far to make a practitioner a ‘ safe’ man, when it is 
acquired. 


The Student’s Handbook of Surgical Operations. By Sir FREDERICK TREVES, Bart., 
G.C.V.O., C.B., LL.D., F.R.C.S. Sixth edition, revised by Cecimt P. G. WAKELEY, 
D.Sc., F.R.C.S. Eng., F.R.S. Edin., F.A.C.S., F.R.A.C.S., Senior Surgeon to King’s 
College Hospital ; Director of Surgical Studies and Teacher of Operative Surgery, King’s 
College Hospital Medical School; etc. 7} < 4% in. Pp. 563 + xii, with 246 illustra- 
tions. 1939. London, Toronto, Melbourne, and Sydney: Cassell & Co. Ltd. 12s. net. 

For more than forty-five years Treves’s handbook has enjoyed the greatest popularity, because 

it is concise, eminently practical, and clearly illustrated. Eight years have passed since the 

last edition of this classical handbook was published. During this time considerable advances 
have been made in routine surgical technique. 

- Under the able editorship of Mr. Wakeley, assisted by Mr. Willway and Mr. McLellan, 
the book has been brought up to date. Obsolete operations have been omitted, and well- 
established modern surgical methods have been inserted; for example, the surgery of the 
sympathetic system is described, and important modern arthrodesis operations are also included. 

The chapter on amputations is excellent. The illustrations showing the modern types 
of artificial limbs prove that the practical traditions of the book have been brilliantly followed. 
However, many obsolete but classical operations are still included in small print, the only 
practical value of which seems to be to cater for the more exacting of our senior examiners. 

‘Our criticisms are upon smaller points of editorship. Part VI, named ‘ Plastic Surgery ’, 
has been sadly neglected. The old operation of Langenbeck for repair of a cleft palate, which 
is described, has been abandoned long ago by anyone who regularly treats cases of cleft 
palate. The suggestion that sterilized food should be administered after operation is a relic 
of bygone days. No mention of suction is made, and Smith’s gag is now obsolete. 

In the treatment of Dupuytren’s contracture there is no mention of multiple tenotomies 
or of free full-thickness skin-grafting. The old method, which gives such poor results, is 
still described. In the description of abdominal nephrectomy no alteration of the obvious 
etror of the previous edition has been made, which infers that the nerve-supply to the rectus 
abdominis is damaged by a long paramedian incision. 

Lotheissen’s operation, well recognized as the operation of choice for an uncomplicated 
femoral hernia, is difficult for the student to visualize, and is dismissed shortly without even 
an illustration. Lockwood’s operation is omitted. 
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Nevertheless, this handbook is still unsurpassed as a guide for students preparing for 
high examinations in operative surgery. For anyone who occasionally undertakes emergency 
surgery Treves’s handbook is essential. 


Petite Chirurgie et Technique médicale courante. By G. Roux. 9} x 6} in. Pp, 
591 + vi, with 361 illustrations. 1938. Paris: Masson et Cie. Fr.90; bound Fr. 120, 


Tus book is written for the student and the practising doctor. For the student it aims at 
making his entry into the wards easier and enabling him to be a useful assistant. The book 
is divided into four parts, the first (167 pages) dealing with the work of the operating theatre, 
including pre- and post-operative treatment. This is a most comprehensive beginning, with 
a description of the surgical block, its equipment, the preparation alike of material and 
personnel, the various forms of anesthesia (including local, spinal, and intravenous), the drugs 
used as auxiliaries to it, the complications likely to ensue, and the methods of dealing with them. 
The preparation of ligatures includes reindeer tendon, which appears to be used for the same 
purpose as, but in preference to, kangaroo tendon. Hemostasis and drainage are fully con- 
sidered in separate chapters, the former medicinally and physically, the latter, well illustrated, 
in the various differing conditions which arise. 

Certain small points may be discussed. Digitalis or sulphate of quinidine is advised in 
the pre-operative treatment of exophthalmic goitre. The use of digitalis before operation in 
such cases has, with rare exceptions, been condemned by Plummer, of the Mayo Clinic, after 
observation in a large series of cases. 

Thread is advised as more durable than catgut in the presence of ferments as in gastro- 
intestinal surgery. This has not been borne out by experience, and the weakness of the 
argument was exposed by Moynihan, among others, years ago. 

The seton is illustrated as a method of drainage (p. 114) of an abscess on an exposed part, 
especially the face. We have not seen it so used before, but it should give the “‘ cicatrisation 
esthétique ” which is such an important matter alike to surgeon and patient in cases where 
a facial scar will prove a permanent blemish. 

In discussing post-operative treatment it is well put that the first day following an 
abdominal operation is that of vomiting and pain, and the second that of the crise des gaz. 
It is somewhat surprising to find that the patient is not put into the Fowler position until the 
second day after operation. We are inclined to think that the ordinary abdominal distension 
following operation in about thirty-six hours is treated somewhat seriously. The rectal tube, 
a small oil enema (80z.), or in children a suppository, so often effectual, are not mentioned, 
but intravenous hypersomic saline and pituitrin and eserine are advised. It is after mentioning 
these that a high enema is referred to, a treatment which we think should be discouraged in 
cases following operation for appendicitis. In discussing very fully the pulmonary complica- 
tions no reference is made to the experimental work of Band and Hall. 

In discussing venous thrombosis with its risk of embolism, it is stated that J. L. Faure 
has called attention to its liability in the presence of influenza and avoids operation as far as 
possible in the presence of an epidemic. Prophylactically he advises against the ligature of 
large masses of tissue, preferring multiple small ones, and also points out the dangers of the 
Trendelenburg position, with its risk of pressure on veins. 

The second part of the book deals with urgent treatments. Fractures from the viewpoint 
of methods of treatment, apparatus used, and their application are first dealt with. Clinical 
diagnosis, save in its bearing on these points, is not discussed, for it may be pointed out here 
that the book is essentially the discussion not of methods of diagnosis save in a very limited way, 
but of practical procedures that the medical student sees carried out in out-patients, wards, 
and theatres. In dealing with wounds (Chapter II) some pathology is given where it is essential 
to the student’s comprehension of methods employed. This is followed by a consideration of 
blood transfusion, which is detailed and comprehensive. Then follows accidental asphyxia. 
In using Sylvester’s method in addition to the pressure on the chest, it is advised and depicted 
that another assistant should press gently on the abdomen upwards towards the diaphragm 
(Guilloz). Heart failure, poisons and intoxications, and electrocution end this section. 

The third part is called Elementary Methods of Examination and Treatment, but it would 
not be fair to stress the word ‘elementary’, for the descriptions are very full and on the whole 
very thorough. Such subjects are included here as laboratory examinations, biopsy, arterial 


4 
; 
id 
i 
i 
4 
i, 


REVIEWS AND NOTICES OF BOOKS 193 


tension, coagulation time, examination of the circulation of a limb, including arteriography ; 
gastric lavage, the use of the duodenal tube, and every kind of puncture; cauterization and 
counter-irritation, serotherapy, therapeutic shock ; lavage, heliotherapy, and hydrotherapy. 

The fourth part deals with minor operative technique. It is strictly limited to minor 
surgery. Under what may be called general surgery it covers but twenty-five pages, yet we 
yenture to think that in the main it covers the field of surgery which can be carried out in an 
out-patient theatre. No mention, however, is made of circumcision. This is surprising, as 
otherwise the surgery may be said to be such as may be carried out by a senior student acting 
under a senior resident or junior honorary. 

The rest of this part is given up to minor techniques and operations in special departments : 
ear, nose, and throat; eye; urological; and gynazcological. 

It is a book which any student must find of the greatest value to him in his training as 
a practical man. It is eminently one which deals with all those practical methods which when 
applied, whether in out-patient, ward theatre, or laboratory, will mark out a man as well trained, 
efficient, and capable of acting. Though very thorough and detailed, it is devoid of padding. 
We can fancy no better book in the hands of the keen man than this, wherein, when the day is 
over, he can read at leisure and critically review the work he has done or seen done. 

The book is excellently got up, the print is good, and its value is greatly enhanced by the 
number and excellence of its illustrations. 


Surgical Anatomy. By C. LATIMER CALLANDER, A.B., M.D., F.A.C.S., Associate Clinical 

Professor of Surgery and Topographical Anatomy, University of California Medical 

- School. With a Foreword by DEAN Lewis, M.D., Sc.D., LL.D., F.A.C.S. Second 

edition. 10} x 7} in. Pp. 858, with 819 illustrations. 1939. Philadelphia and 
London: W. B. Saunders Co. 4§s. net. 


DzaN Lewis in a foreword reminds us that during the past few years, as anatomy has come 
to be regarded more and more as an abstract science, there has been a tendency for its direct 
applications to medicine and surgery to be neglected, yet the importance of gross anatomy 
in clinical work has not been diminished. If this is so in America, we may claim that it equally 
holds in this country, and that there is a very real necessity to-day to make anatomy a living 
and applied science. Sound text-books of applied and surgical anatomy are more important 
than they have ever been, and surely it is not too much to hope that one day students’ dissecting 
and reference manuals will have more of this living and applied character than they have at 
present. In this text-book the admirable plan is followed of giving anatomical descriptions 
and following these first with an account of their surgical and clinical applications, and then 
with a discussion of the main points of the commoner operations involved. 

The text of the second edition of this book, which originally began as a composite work 
by Dr. C. N. Callander and his son, the present author, and owing to the death of the father © 
was completed by C. L. Callander alone, has been in large part both re-arranged and 
rewritten. The work, however, remains essentially practical, and we are reminded of the 


author’s claim for the first edition that it was intended to be explanatory and utilitarian rather - 


than encyclopedic. To this new edition many large pen-and-ink illustrations have been 
added, depicting details of some of the commoner operations. It is pleasing to find the use 
of such terms as Hunter’s canal, Hesselbach’s triangle, Colles’s fascia, Henle’s spine, and 
Scarpa’s triangle, instead of the cumbersome and less interesting terms which have been 
tecently in vogue in an attempt to displace the older and more romantic nomenclature. The 
Operations described are for the most part everyday procedures, but we wonder whether it 
1s worth cumbering such an otherwise excellent work with an account of the Stokes-Gritti 
amputation, which may to-day be described as merely a dissecting-room exercise. A great 
merit of this book is the fact that, contrary to what is found in many text-books of anatomy, 
structure and function have not been divorced ; as an example we may cite a reference to, 
and explanation of, the Queckenstedt phenomenon in connection with the anatomy of the 
spinal cord and its coverings. This association of structure and function is as it should be, 
1 evs only intelligent way to study the construction of a machine is in regard to its method 

working. 

‘The volume has an attractive appearance, and throughout the text is large and clear and 
the illustrations are both numerous and good. 
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Anatomy of the Human Lymphatic System. By H. Rovuviire, Professor of Anatomy 
at the Medical Faculty of Paris, France. A compendium translated from the original 
Anatomie des Lymphatiques de l’Homme by M. J. Tostas, formerly of the Department of 
Anatomy, New York University. 10} <x 8} in. Pp. 318 + ix, with 129 illustrations, 
1938. Ann Arbor, Michigan: Edwards Bros. Inc. $4.00. 

THE lymphatics are practically the only macroscopic structures in the body which give no 
sign of their existence to the exploring eye or finger in ordinary circumstances. Yet s0 
extensive is the system, and so important its functions, that drastic pathological effects from 
it are common, and many procedures are known to surgery for relief or cure. Also the 
pattern, position, and perhaps even the number, of the elements of the system show a remark- 
able constancy in the normal subject at any one stage in life. Obviously this is one of those 
fields where there is a real justification for full and accurate topographical exposition such 
as has built up the modern great systems of human anatomy. 

Unfortunately for us there have been few Englishmen who have devoted much of a 
working lifetime to the anatomy of the lymphatico-glandular system. The writers of English 
systems of anatomy have been obliged to resort to summaries of the French and German 
masters—summaries unavoidably inaccurate and inadequate in one of the main fields calling 
for full treatment. Von Bardeleben and Sappey have never been published in English. 
Poirier on the lymphatics was translated by C. H. Leaf, but the book has been out of print 
for years. In recent times the savant, H. Rouviére, who is plainly the world’s authority on 
the topography of the lymphatic system, published his really exhaustive monograph on the 
subject. Rouviére and his colleagues in Paris have spent many years injecting lymphatics, 
and studying the pattern of glands and vessels in dozens of specimens from most regions of 
the body. M. J. Tobias, of New York, has now done the arduous work of translating 
Rouviére’s monograph, and thus earned the deep gratitude of all surgeons and anatomists 
in English-speaking countries. : ; 

Rouviére had such a keen eye for the applications of his subject, that when the book 
was first published surgeons all over the world soon felt its usefulness. Also there is practic- 
ally no one who can find fault with Rouviére on the accuracy of his lymphatic topography, 
unless it be Rouviére himself. But there is one failing, perhaps that which makes a great 
master human after all. Here it is responsible for some peculiar errors, particularly noticeable 
in the generalizations, and in accounts of the more physiological aspects of the subject. The 
opening page of the work contains.some such aberrations. The humors of the eye and the 
cerebrospinal fluid seem to be confused with lymph, although the differences in their com- 
position and significance are common knowledge. The special chapter on lymphatics of the 
nervous system confirms one’s suspicions of the author’s confusion of mind on this matter. 
This and other such peculiarities seem to show that Rouviére has a disinclination to accept 
the English viewpoint, which we owe largely to such American workers as Dr. Florence Sabin 
and E. L. and E. R. Clark, which defines a lymphatic vessel by the specificity of its 
endothelium and its relation to lymph-glands, and defines lymph as the contents of such 
vessels. The precision of the definition is essential for any comprehension of the modern 
physiology of body fluids and of the embryology and pathology of lymphatics. It is on the 
basis of this definition that we say that certain organs or tissues such as the splenic red pulp, 
the suprarenal parenchyma, and the interior of a liver lobule are devoid of lymphatics. 
Rouviére, while apparently not wholly accepting, yet included the extraordinary claims of 
Kumita of intracellular lymphatics in such organs. . 

Such confusion of definition in the literature on lymphatics is not improved by the 
existence of a large number of papers, especially from the previous century, in which the 
methods of investigation were primitive (often without any histological checking), and illustra- 
tion defective. Rouviére included practically everything ever written on human lymphatic 
anatomy, but one wishes he had been more penetrating in his critical assessment of this 

literature. At some time or other practically every tissue and region of the body has been 

given a network of lymphatics by some enthusiastic worker, and although the claims have 
often not been well substantiated or confirmed, they have all been given a place by Rouviére. 

But the book will long stand as the fullest and most accurate account of human lymphatic 
topography ever written, and the real merit of the effort of M. J. Tobias and the publishers 
lies in the fact that they have put the whole work into faithfully translated readable English, 
and included all the original illustrations for the small cost of 4 dollars. This has involved 
sacrifices—not in the subject matter, but in the technical excellence of the illustrations, and 
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in the adoption of a photo-lithographic process of typescript for the text. Such modifica- 
tions will inevitably give rise to esthetic prejudices in some readers, but that is as nothing 
to the benefit we gain from being enabled to obtain such a classic in English at a reasonable 
price. One can surely prophesy that in the near future most members of our profession will 
have this book on their shelves, and because of its pre-eminent utility will open it often. 
Medical practice can only be improved thereby. 


St. Bartholomew’s Hospital Reports. Edited by G. EvANs, G. GRAHAM, G. HADFIELD, 
C. F. Harris, W. SHaw, A. WoRMALL, Sir G. BALL, J. P. Ross, and J. MAXWELL. 
Vol. LXXI. Demy 8vo. Pp. 353 + xxvi. Illustrated. 1938. London: John Murray. 
21s. net. 

Tuis is a most interesting volume, which is well produced and gives a survey of work done 

at St. Bartholomew’s during the past year. 

There are twelve original articles, an exhaustive biography of Dr. Samuel J. Gee together 
with a bibliography of his writings, a detailed report of the cancer follow-up department, and 
a report of the meetings of medical and surgical societies within the hospital. 

Much useful information is given on several of the chief problems of the day, both as 
to matters of fact and also the trend of opinion. 

Sir Girling Ball discusses the treatment and end-results of rupture of the urethra in 
children. He gives an ingenious method of treating those cases in which the rupture occurs 
between the prostatic and the membranous urethra and emphasizes the importance of early 
surgical treatment and of following-up the cases. 

Dr. Geoffrey Hadfield reviews a series of 5 fatal cases of ‘rheumatic pneumonia’. He 
gives some very good microphotographs of post-mortem specimens and discusses the patho- 
logy of the condition in detail, with special reference to the formation of the pseudo-membrane 
in the alveolar ducts. 

Drs. Graham and Oakley deduce some very interesting statistics from the follow-up of 
diabetic patients. We are much impressed by the thoroughness of the follow-up organization 
at St. Bartholomew’s, which is well illustrated in this and other articles. 

Dr. Geoffrey Bourne and Professor Paterson Ross give a review of twelve cases suffering 
from angina of effort and spasmodic angina treated by total thyroidectomy. Relief of symptoms 
was obtained in all cases, and in some a remarkable return to activity. The exact mechanism 
of the relief of symptoms is discussed. 

Dr. Avery Jones and Mr. C. Naunton Morgan discuss the post-operative administration 
of fluids in all its aspects. This is an article of extreme practical value and importance, which 
Should be carefully studied by all surgeons, and, perhaps more particularly, by their house 
surgeons. The results of an exhaustive investigation are given in tabular form and a definite 
scheme is suggested as a working basis for the administration of fluids after operation. The 
eat point out that the two common. faults are the administration of too much salt and too 

e water. 

Dr. Magnus and Mr. Rodgers have made a study of the body of the stomach in chronic 
gastroduodenal ulceration, both from the point of view of histology and of appearance through 
the gastroscope. 

In the report of the cancer department, it is very interesting to find figures giving 10-year 
* rates in treatment by deep X rays. This type of statistical information is greatly 
needed. 

The book contains, in addition, several other useful articles. 


Medical Organisation and Surgical Practice in Air Raids. By Pxitir H. MITCHINER, 
C.B.E., T.D., F.R.C.S., and E. M. Cow Lt, D.S.O., T.D., F.R.C.S. With a Foreword 
by Sir CuTHBERT WALLACE, Bt., K.C.M.G., C.B., F.R.C.S.. Post 8vo. Pp. 247, with 
50 illustrations. 1939. London: J. & A. Churchill. ros. 6d. net. 


THIS admirable book is obviously the work of men with personal experience of war surgery, 
and should be of the greatest value to those who will have to deal with air raid casualties. No 
Surgeon who has not had war experience can afford to be without this book. As its title 
Suggests, the book falls into two parts: (1) Organization ; and (2) Surgical practice. 
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Part 2 comprises the greater part of the book and is a valuable contribution to the litera- 
ture, being concise, clear, and thoroughly up to date. : 

The first part, dealing with organization, is open to criticism in that it does not 
correspond with the official instructions from the Home Office and Ministry of Health in 
certain important particulars. On page 8 reference is made to ‘ casualty posts ’, a term which 
has never been used in official communications. The writers presume that friends, wardens, 
police, etc., will collect casualties and give them their first treatment. The Government plan, 
however, is that the first aid parties shall collect the wounded, the wardens only being employed 
for collecting information and sending it to headquarters, 

With regard to the dressing station, the picture drawn by the writers shows a much more 
elaborate centre than could be realized in the vast majority of cases; it is almost a hospital. 
Seeing that probably only one doctor will be available, it is out of the question to think of 
doing blood transfusions and undertaking similar procedures when there are perhaps 200 
patients to be attended to. Grave cases must be sent at once to the casualty hospital, which 
will be less than a 15 minutes’ ride in the ambulance ; there the staff will have all the neces- 
sary appliances for treating shock. 

The staff given for first aid posts on page 213 is 90 per shift, while the Ministry of Health 
suggests 20. This shows not only a difference in number, but in the type of work they will 
be able to undertake. First aid posts should be entirely reserved for sitting cases. 

In many cities the mobile units will play a vital part in dealing with the graver cases, 
and it would have been well if greater space had been devoted to this subject in line with the 
official instructions. 

In regard to the surgical treatment of wounds, in one matter the statements made are 
open to serious criticism. It is stated that the Winnett Orr method of wide excision, open 
drainage by a paraffin pack, and encasement in plaster-of-Paris was generally used in Spain with 
very satisfactory results. Dr. Trueta appears to be the authority on which this is based. 
And yet it is stated that the practice involves ‘‘ an undue incidence of tetanus and gas gangrene 
among cases so treated as was seen in those similarly treated in some of the Allied armies during 
the late war.” This, as regards Spain, is emphatically denied by Dr. Trueta, who writes, “I 
used it 1075 times, out of which only 6 patients died. In the army, where I insisted that the 
method should be used in all cases, the number of times that it was put into practice amounts 
to 10,000. The gas gangrene that made so many victims suffer at the beginning of the War, 
has now almost disappeared.”” It seems hardly fair to quote Dr. Trueta in commendation 
of this method, and yet to reject his plain statement as to results. 

Winnett Orr’s method was not published in this country until 1926, and it seems irrelevant 
therefore to refer to results of the method in the war of 1914-18. 

The use of continuous irrigation by Carrell-Dakin’s fluid or hypertonic saline is recom- 
mended, but we are unable to find that it was used in Spain and we aincerely hope that it will 
not be again introduced. © 

In spite of these criticisms it is felt that this is just the type of book that should be in the 

- hands of every surgeon: first, because of its excellent advice on surgical procedure; and 
secondly, because it will enable him better to visualize the terrific task which may have to be 
faced by the medical profession. 


Infections of the Hand. A Guide to the Surgical Treatment of Acute and Chronic 
Suppurative Processes in the Fingers, Hand and Forearm. By ALLEN B. KANAVEL, 
M.D., Sc.D., Late Professor of Surgery, Northwestern University Medical School, 
Chicago; Attending Surgeon, Wesley Memorial and Passavant Memorial Hospitals, 
Chicago. Seventh edition. 9} <x 5? in. Pp. 503, with 229 illustrations, many 
colour. 1939. London: Baillitre, Tindall & Cox. 30s. net. ; 

_ Kanavet has had the distinction of establishing by his work the fundamental principles now 
universally accepted on the subject of infections of the hand. And the very last work on 
which he was engaged at the time of his premature and much lamented death was the prepara- 
tion of this new edition of his book. In the main the present edition follows the same lines 
as the old. The chief additions have been to the anatomical sections, where fresh prepara- 
tions, dissections, and experiments are described. Fuller emphasis is also laid on the sequelz 
of infections—contractures, loss of tendons, and ankylosis of the joints. Many of the sequel 

are avoidable by timely care in the treatment. 
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Every writer on the subject of traumatic surgery is constantly stressing the very great 
number and economic importance of finger and hand injuries. These are so often relegated 
in the first place to the care of inexperienced juniors, and it is high time that their importance 
was generally recognized so that correct treatment could be applied at the outset. This - 
applies equally to fractures of the finger bones and to infections of the hand. We heartily 

recommend this work, so carefully prepared and so beautifully produced, as a guide to one 

part of this subject. 


Surgical Treatment of Hand and Forearm Infections. By A. C. J. BRICKEL, A.B., 
M.D., Departments of Anatomy and Surgery, Western Reserve University, Cleveland, 
Ohio. 10} xX 6%in. Pp. 300, with 35 plates (10 coloured) and 166 text illustrations. 
1939. London: Henry Kimpton. 31s. 6d. net. 

Tuts book is extremely well produced, with numerous clear illustrations. The coloured 

plates are particularly helpful. It represents four years’ study of the subject both from the © 

anatomical and clinical standpoints, which was undertaken as a confirmation and elaboration 
of the well-known work of Kanavel. 

Methods similar to those of Kanavel were adopted to demonstrate the bursz and fascial 
planes. A paste which was opaque to X rays was injected at varying pressures. The 
arrangement of the fascial planes in the palm of the hand did not agree with Kanavel’s findings. 

_ The author works in one of the large industrial cities of the United States, so that his 
attention is drawn to the importance of. industrial injuries and infections. An important 
chapter at the end of the book is devoted to the medico-legal aspects of hand injuries and 
industrial compensation. 

One is interested to find—as in another transatlantic treatise on the same subject—a whole 
chapter devoted to human bites ! 

There is an interesting chapter dealing with the Influence of Diabetes and of Peripheral 
Vascular Disease upon Infections. 

Very early movements are advocated in the treatment of infections, with a view to attaining 
the best functional result possible. This is a very difficult and controversial subject, but we 
feel that perhaps a longer period of immobilization might be the wiser course. 


Chirurgie de la Main. I. Livre du Praticien: Plaies, Infections et Traumatismes fermés 
dela Main. By Marc IsELIN, Surgeon te the American Hospital, Paris. 10 x 6}in. Pp. 
320, with 135 illustrations. 1938. Paris: Masson et Cie. Fr. 65. 

THIS is a most useful book, which gives an exhaustive description of the surgery of the hand. 

In the preface one’s attention is drawn to the importance of the subject and its apparent 

neglect by the young surgeons of the day. 

It is divided into four sections—the first deals with open wounds and compound frac- 
tures ; the second with infections ; the third with closed injuries, particularly simple fractures 
and dislocations ; and the fourth with the compensation problem, evaluating residual dis- 
abilities in percentages of the normal efficiency and giving an exhaustive table of figures. 

The author accepts the work of Kanavel and gives a good account of his findings, clearly 
illustrated by diagrams. 

Consideration of the ultimate functional result receives the prominence that it should 
in all cases. 

The importance of immobilization in certain circumstances is emphasized, and details 
of a number of very ingenious methods of splintage are given. 

There is an interesting paragraph entitled ‘‘ L’amputation atypique ”’, which is of much 
greater practical value than the classical treatises on the subject—“‘il a le gros advantage de 
conserver toute la longueur possible du doigt.” 

Great emphasis is laid upon the importance of excision of recent wounds and the value of 
skin-grafting—especially by means of primary pedicle grafts—when there is considerable 
loss of skin. Delayed tendon-suture is advocated in all cases. 

In some instances the surgical procedures advocated seem drastic, e.g., resection of the 
head of the proximal phalanx is advocated as a primary procedure for drainage of a suppurating 
interphalangeal joint. 

Finally, a word of praise must be given for the numerous photographs and drawings, 
which are clear and well produced. 
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Das Panaritium. By Dr. Max SAgGEssER, Bern. 9} x 6} in. Pp. 97 + iv, with 115 
illustrations. 1938. Berlin: Julius Springer. RM. 4.80. 


THis practical treatise is intended for students and general practitioners, so that they may 
- realize the great importance of suppuration in the fingers and hand. The danger of relegating 
this subject to the realm of ‘minor surgery’ is emphasized, and we are reminded that the 
dangers of finger suppuration may be greater than those of appendicitis. Three rules 
should dominate practice: (1) Early and extensive opening of the seat of infection; 
(2) Efficient drainage ; (3) Immobilization of the affected part until acute inflammation has 
subsided. Under the last rule, the importance of maintaining traction (if necessary by 
transfixion) and of keeping the whole arm raised on an abduction splint is stressed. 

The importance of using conservative methods (rest, hyperemia, and prontosil) for 
spreading streptococcal infection is well advised. 

The bulk of the book is occupied by describing the different sites and varieties of hand 
infections and their treatment on the same lines that Kanavel’s work has made us familiar with. 
It is well and clearly illustrated. 


. Maladies osseuses. Maladie de Recklinghausen, Maladie de Paget, Lipoidoses osseuses, 
Myelomas multiples. By Prof. Dr. I. SNAPPER, Amsterdam. Translated into French 
by Prof. Dr. F. DE Witte, Gand, and Dr. G. Coryn, Brussels. 10? x 84in. Pp. 192 
+ viii, with 22 plates. 1938. Paris: Masson et Cie. Fr. 330. 


Tuis short monograph deals with the pathology and clinical and radiological manifestations 
of the diseases associated with the names of von Recklinghausen, Paget, Schiiller, Christian, 
Gaucher, and Kahler, together with a brief but careful review of the present state of the 
problem of parathyroid dysfunction. The accounts given are based upon very full 
investigation of cases which have passed through the author’s hands in Amsterdam, and 
upon a critical survey of the vast literature which has accumulated around these diseases. 
The translation of Drs. de Witte and Coryn has resulted in a French text which is most 
easily readable. 

The format, printing, and paper are of admirable quality. The radiographs and 
microphotographs shown are themselves of superlative quality, and they are most beautifully 
reproduced. These pictures alone afford the owner of this book a perfect ‘ museum collection’ 
of material. 

The first, and longest, chapter deals with the malady commonly known as ‘ generalized 
fibrocystic disease’. The author, who prefers the less equivocal term ‘ von Recklinghausen’s 
disease ’, stresses the fact that every bone in these skeletons is porotic, and considers that 
the disease is always due to parathyroid disturbance, probably of the nature of an adenoma. 
His account of the pathology loses a little from his adherence to the illogical theory of 
decalcification of the living skeleton (halisteresis). This process in his view occurs side 
by side with osteoclastic absorption of bone. In common with other writers he does not 
recognize the significance and temporary nature of ‘woven’ bone, which is hypocalcified, 
not decalcified. One is particularly struck by his conception of ‘ osteitis fibrosa’ as a 
symptom rather than a disease. It thus follows that the presence of ‘ osteoclastomata’ in 
the. skull or in the jaws should always lead to the suspicion of hyperparathyroidism, and 
that the parathyroid tumour in a case of von Recklinghausen’s disease, even if not easily 
discoverable at exploration, is to be sought with confidence and should be found in every 
case. 

The review of hyperparathyroidism without skeletal changes is of particular value in 
that it correlates, with remarkable lucidity, the very confusing experimental evidence of 
many workers. 

Other generalized skeletal diseases are dealt with more briefly and, except for multiple 
myelomatosis, rather from the point of view of their differentiation from hyperparathyroidism. 
The account of the pathology of Paget’s disease is, perhaps, a little disappointing. The 
review of the lipoidoses is, however, excellent. Multiple myelomatosis, like all the other 
diseases considered in this work, is regarded more from the point of view of general disease 
than from that of skeletal new growth, and the observations made on the general changes 
in this condition are of great value. This particularly applies to the author’s comments — 
on the hyperglobulinemia which often accompanies this disorder. Sternal puncture as 4 
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means of diagnosis is dismissed a little briefly, whereas the unsolved problems of the relation- 
ship of this disease to the leukaemias receives an attention which is perhaps undue. 

This is a fascinating book, which should be studied and kept for reference by all who 
are interested in the pathology of bone and in the diagnosis of cystic and fibrotic lesions 
of the skeleton. 


Fractures and Dislocations in General Practice. By JoHN HosForD, M.S. Lond., 
F.R.C.S.Eng., Assistant Surgeon to St. Bartholomew’s Hospital; Late Hunterian 
Professor, Royal College of Surgeons. 84 x 54in. Pp. 274 + viii, with 71 illustrations, 
1939. London: H. K. Lewis & Co. Ltd. 12s. 6d. 

Tuis little book is intended for the guidance of general practitioners, and to assist under- 

graduates in their studies for the final examination. The author has succeeded in his object, 

for, taken as whole, the descriptions in the text are concise and to the point. In dealing with 
the management of individual fractures, only one simple method is mentioned. Readers are 
thus relieved of the study of more cumbersome alternatives. 

It is rightly indicated that the reduction and fixation of a fracture is only one phase in 
the period of treatment, and that success cannot be expected unless personal supervision is 
continuous throughout. Thus, students are reminded that to delegate duties to a chain of 
deputies ends more often in failure than the reverse. This lesson is not confined to the realm 
of fractures: it applies equally to every branch of surgery. 

A deserved tribute is paid to Béhler, of Vienna, but the author is mistaken in thinking 
that plaster-of-Paris for the fixation of fractures has come into more common use only within 
the last ten years. Primary fixation in plaster, and ambulatory treatment, was employed 
commonly by surgeons forty years ago. Wooden splints were abandoned in most centres in 
pre-war days, but the modern malleable gutter splints, made of aluminium, deserve mention 
in every text-book. These splints and similar appliances cannot be excelled in the primary 
treatment of some fractures, but unfortunately many students are unfamiliar with their use. 

The chapter on continuous traction and the illustrations of the Thomas splint are all that 
could be desired by those seeking information on the subject. 

The book contains but few defects. The grip illustrated and described for the reduction 
of a Colles’s fracture is in the opinion of the reviewer not so good as that originally advocated 
by the late Sir Robert Jones. : 

For the fixation of a Bennett’s fracture of the thumb, a pad held in place with encircling 
strapping is recommended. Many of these fractures require continuous traction. There is 
no mention of splints recently described which provide for this extension, and mention of the 
orthodox wire gallows incorporated in plaster is also omitted. 

The survey of fractures about the elbow-joint is well done, and there is a good account 
of the treatment of fractures of the pelvis. The statement that rupture of the urethra usually 
occurs between the layers of the triangular ligament is an error which probably crept in from 
statements in the older text-books. Immediate repair to this injury is deprecated, but this 
is not the teaching of those who have written extensively on the subject. The commoner 
dislocations are well described in orthodox fashion. 

There are 71 good illustrations and an attractive appendix. The latter gives a short 
life-history of some notable pioneers in the surgery of fractures.. 


A Manual of Fractures and Dislocations. By BARBARA BARTLETT STIMSON, A.B., M.D., 
Med.Sc.D., F.A.C.S., Associate in Surgery in the College of Physicians and Surgeons, 
Columbia University, New York City. 8 x 54in. Pp. 214, with 95 illustrations. 1939. 
London: Henry Kimpton. 12s. 6d. net. 


TuIs book is ‘“‘ designed as a guide to the wealth of material that is published in text-books 
and articles which bewilder the student with their mass of detail’’. The authoress. has 
certainly achieved her object. It is rare to find so simple and direct a treatment of a com- 
Plicated subject. No doubt critics will find fault. Some injuries are omitted, but they are 
fare ones. Difficulties and complications are mentioned briefly or glossed over. Methods 
of treatment which some surgeons would adopt as the specific method are given as alternatives 
only (e.g., the Smith-Petersen nail), or even omitted altogether (excision of patella). But 
these are methods still on trial, advisable only in the hands of specialists. On the other. 
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hand, all the common fractures and dislocations are clearly described, with simple diagrams 
and illustrations of the standard methods of treatment. From this basis the student or 
practitioner can proceed to the fuller but less easily comprehensible descriptions of the 
larger text-books, and can follow the pet individual methods of surgeons and Critically 
investigate the principles upon which they are based and the results that they achieve. One 
criticism may be allowed: rehabilitation is worthy of two or three pages in place of a single 


paragraph. 


Treatment by Manipulation in General and Consulting Practice. By A. G, 
TIMBRELL FISHER, M.C., M.B., Ch.B., F.R.C.S. Eng., Co-Trustee and Member of 
Executive and Research Advisory Committees of Empire Rheumatism Council; etc, 
Being the third edition of Manipulative Surgery. 84 < 53 in. Pp. 255 + xii, with 68 
illustrations. 1939. London: H. K. Lewis & Co. Ltd. 12s. 6d. net. 

THE new edition of this useful little book contains fresh chapters on the cult of osteopathy 

and the prevention of adhesions. The curious jumble of ignorance and pseudo-science 

founded by Still and carried on by his followers is shortly described and the distinction 
between manipulative surgery and osteopathy is stressed. But the facts remain that 
manipulative surgery is the main activity of the osteopath and that many famous manipulators, 

e.g., Barker, describe themselves as doctors of osteopathy. Active movements are considered 

to be the most potent method of preventing adhesions, whilst force and passive movements 

are likely to cause fresh adhesions. In speaking of the value and necessity of inducing 
anesthesia before manipulations, the role of local infiltration with novocain might, we think, 
be given more prominence. It makes active movements possible after sprains, and according 
to Leriche it has a definite role in controlling vasomotor disturbances. 

The concise and practical character of the book has earned for it a well-merited success. 


The Functions of Human Voluntary Muscles. By NorMAN D. RoyLe, M.D., Ch.M., 
_ F.R.A.C.S., Honorary Demonstrator of Anatomy, University of Sydney ; Senior Ortho- 
pedic Surgeon, Lewisham Hospital. 84 <x 54 in. Pp. 42, with 11 illustrations. 1939. 
London and Sydney: Angus & Robertson Ltd. 3s. 6d. 
Dr. ROYLE has written a useful but brief book on the actions of muscles. It is unfortunate 
that he has not enlarged it to include discussions of muscular actions in various nerve palsies. 
The references to these conditions are brief and take little account of the various ‘ trick’ 
movements which can be so puzzling. Dr. Royle’s discussion of the components of muscle 
‘tone’ could well have been omitted. His views are not those held by the majority of 
physiologists and the evidence brought forward in favour of them is neither convincing nor 
complete. For those who desire a handy reference to the muscles involved in voluntary 
movements, this book will be of service. 


Le Traitement non sanglant des Fractures du Rachis. By PIERRE MALLET-GUvY, 
Paris. With a Preface by Professor R. LERICHE. 9? < 63 in. Pp. 118 + vi, with 54 
illustrations. 1938. Paris: Masson et Cie. Fr. 40. 

A DESCRIPTION of the technique of treatment and results in a series of cases of fracture of the 

spine treated by hyperextension. Reduction is carried out under local anesthesia (1 per cent 

novocain), the pelvis being supported upon the end of a table, and the head held in a special 
helmet clamped on laterally and fixed to a post, which can be gradually extended upwards ; 
support upon the arms and chin as used by Watson-Jones is thus avoided, and the whole 
spine including the neck is left free for the application of plaster. There is a careful record 


_ of the clinical and radiographic results. 


Unfall und Knochengeschwulst. By Doz. Dr. HaNs HELLNER, Minster. Heft 25 of 
Monatsschrift fiir Unfallheilkunde und Versicherungsmedizin (zur Verth). 943 x 6} in. 
Pp. 55, with 20 illustrations. 1939. Berlin: F. C. W. Vogel. RM. 4.80. 

Tus small monograph on the relation of bone tumours to accidental injury gives a fairly 

balanced argument on a difficult subject about which scientific certainty can never be attained. 
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In the assessment of the results of injury, however, we must be guided by probability, or even 
possibility, if we cannot have certainty. The greatest probability of a sarcoma of bone being 
the result of trauma occurs when the site of injury is that of the occurrence of the tumour, 
when trauma is immediately followed by tissue changes, and when the tumour formation 
follows in the appropriate time. In many cases the injury is subsequent to the tumour 
formation and a fracture occurs at the site of a pre-existing primary or metastatic growth. 

One interesting experiment relates to what is called a radium sarcoma occurring in the 
site of a fracture of the lower end of the femur in an ahimal in whose leg radium had been 
implanted. 

The chief value of the article is the narration of a number of typical cases where sarcomata 
occurred following localized trauma. 

There are a few references to literature at the end, but the only English reference, to Davie 
and Cookes’ article in this JOURNAL (25, p. 299), is incorrectly ascribed to E. K. Gardner. 


Cranio-cerebral Injuries: Their Diagnosis and Treatment. By DONALD Munro, 
A.B., M.D., F.A.C.S., Surgeon in Chief for Neurological Surgery at the Boston City 
Hospital ; Assistant Professor of Neurological Surgery, The Medical School of Harvard 
University ; etc. 84 < 53 in. Pp. 412 + xxvii, with 62 illustrations. 1939. London, 
New York, and Toronto: Oxford University Press. 21s. net. 

IN 1932 it was estimated that the approximate number of fractures of the skull which 

occurred annually in the United States was round about 112,000. Commenting on this, 

the author of this book points out that it is manifestly impossible for such numbers of severely 
injured patients to be treated in specially equipped neuro-surgical clinics, and, as the problem 
of cranio-cerebral injury must therefore concern the general surgeon, his object is to assist 
the general surgeon in its solution. While he goes some distance in his effort to do so, it is 
somewhat regrettable that the path taken is tortuous and in certain places by no means clear- 
cut. Such a good account is given of the practical aspect of fractures of the skull and their 
radiology that from so promising an introduction much was hoped for in the section on 
pathology and treatment, but it was disappointing to find that Wilfred Trotter’s important 
work has apparently been overlooked and that the comparatively few references throughout 
the book are almost all American. Not many surgeons or neurologists in this country would 
agree with the statement that ‘‘ the best evidence is to the effect that loss of consciousness 
in head injury is associated with reflex dilatation of the smaller cerebral arteries’”’, nor with 
the frequent employment of lumbar puncture in contusion cases. The fundamental 
importance, quite independently of whether the intracranial pressure determined by lumbar 
puncture is raised or not, of limiting fluid intake and practising continued gentle dehydration 
to permit the injured brain to swell and so recover its function, does not appear to have 
been appreciated. Transfrontal craniotomy for nasal cerebrospinal fluid fistula is described 
and illustrated, but is a procedure for which some training in the methods of neurological 
surgery is eminently desirable. Apart from such criticism, however, the detail given of case 
histories, and the chapters on cranio-cerebral injuries in the newborn, and of the complica- 
tions of head injuries, make interesting reading. 

Printing and type are clear, but the very highly glazed surface of the paper is a little 
trying when reading by artificial light. This high glaze may, however, account for the 
excellence of the reproduction of the majority of the figures, but one wonders whether an 
illustration to show that in an un-co-operative patient X-ray films may not be readable, serves 
any useful purpose ! 


The Surgery of Pain. By REN LERICHE, M.D. Lyon, LL.D. Glasgow, F.R.C.S. Eng., 
Professor of Clinical Surgery, University of Strasbourg. Translated and edited by 
ARCHIBALD Younc, B.Sc., M.B., C.M., F.R.F.P.S.G., F.A.C.S., M.D. Strasbourg, 
Regius Professor of Surgery, University of Glasgow; Visiting Surgeon, Western Infirmary, 
Glasgow. 843 x 54in. Pp. 512 + xx, with 18 illustrations. 1939. London: Bailliére, 
Tindall & Cox. 21s. net. 

SURGEONS are deeply indebted to Leriche for stimulating interest in the surgical treatment 

of pain of which the cause is either unknown or ineradicable, and they also owe a debt of 

gratitude to Professor Young for his masterly translation of the series of lectures which make 
up the present volume. The chief virtue of the book lies in the fact that it is an account of 
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personal experience of operations undertaken for the relief of many varieties of pain, and 
although it is not possible to judge from it how often an attempt to relieve pain by such 
means may fail, the successful cases quoted to illustrate the various surgical procedures are 
striking enough to excite our admiration, and to provoke an inquiry into the rational basis 
of these operations. 

The earlier chapters deal with trigeminal neuralgia, post-traumatic neuralgia, nerve 
injuries, causalgia, and painful amputation stumps. Leriche points out that these painful 
conditions have certain special characters and are often accompanied by certain vasomotor and 
trophic phenomena which distinguish them from ordinary pain arising in the spinal nerves, 
and he inclines to the belief that they are due to disturbances of the autonomic nervous 
system. It must be confessed that the clinical experiences are more convincing and instructive 
than the theoretical dissertations which are meant to explain the results obtained; for 
Leriche’s physiology, based on that of Francois Franck, is so much at variance with what 
we are taught by the British school of physiologists that we are building our ideas on totally 
different foundations and are therefore unable to follow many of the arguments. 

The chapters on pain associated with vascular disease, vasoconstriction, Raynaud’s 
disease, and obliterative arteritis are full of important clinical observations, and Leriche’s 
experiences in the treatment of visceral pain—angina pectoris and abdominal and pelvic pain— 
and especially his advocacy of paravertebral injection of novovain, are most instructive. One 
cannot help feeling, however, that alternative explanations of the observed facts have not been 
given sufficient consideration, and the book would have been just as valuable, and much 
easier to read, had the author been content to record his observations more fully and to devote 
less space to the more theoretical and controversial aspects of his subject. In making this 
criticism, however, it must be understood that we do not wish to detract from the significance 
of the work of an enthusiastic and stimulating pioneer in a difficult field of surgical endeavour. 


Chronic Diseases of the Abdomen. A Diagnostic System. By C. JENNINGS MARSHALL, 

_ M.S., M.D. (Lond.), F.R.C.S. (Eng.), Surgeon, Charing Cross Hospital and Victoria 

Hospital for Children; etc. 10 x 6fin. Pp. 247 + xviii, with 131 illustrations. 1938. 
London: Chapman & Hall Ltd. 25s. net. 


Tus volume is concerned entirely with the diagnosis of the numerous and varied conditions 
causing symptoms of a chronic nature referable to the abdomen. The first section is devoted 
to the methods of case-taking, of physical examination, and of radiographic, instrumental, 
and laboratory investigations. It is stressed that ‘‘ the abdomen, for the purposes of clinical 
investigation, extends from the scalp to the sole”’, and that a general physical examination 
(“‘ the diagnostic net”) must invariably precede that of the abdomen itself. The importance 
of abdominal auscultation is rightly emphasized, whereas little value is placed upon the 
demonstration of hyperesthetic areas on the abdominal skin—a diagnostic method often so 
highly lauded in the past. 

The second section deals with the differential diagnosis of abdominal conditions pro- 
ducing symptoms which are classified under such headings as pain, vomiting, diarrhea, 
hematemesis, hematuria, etc. The outstanding importance of pain is evidenced by its 
allotment of 123 pages, as against 36 to the whole of the remaining symptoms. This apparent 
disproportion occurs largely because the opportunity is taken when describing the various 
sites and types of pain to mention succinctly the essential characteristics of the causative 
diseases thereof. There is a very full index of 38 pages which is designed as a further aid 
to the differential diagnosis of individual signs and symptoms, and throughout the text there 
is very free and very useful cross-indexing. The book is well illustrated by photographs, 
radiographs, and diagrams, and errors are remarkably few, though in the diagram facing 

page 25 the structures labelled (d) and (e) respectively require to be reversed. 

Such a work as this could have been produced only by one who has had a most extensive 
clinical experience, and on this account a certain degree of dogmatism may be excused, as 
may also some unduly emphasized statements obviously designed as ‘ catch phrases ’—e.g., 
“the person who has felt hydatid thrill is as difficult to find as one who actually saw the 
Russians passing through England in 1914” (footnote to p. 17), and “one of the most 
striking signs of a stone in the ureter is an appendicectomy scar” (p. 117). We can most 
strongly recommend this very valuable contribution to abdominal diagnosis. 
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Kollapstherapie der Lungentuberkulose. By H. ALEXANDER, E. GauBatTz, J. HEIN, 
W. KREMER, W. SCHMIDT, and H. Wurm. Edited by W. SCHMIDT, with a Foreword 
by L. BRAUER and F. SAUERBRUCH. In 2 volumes. 103? x 7}. Pp. 1135, with 1077 
illustrations, some coloured. 1938. Leipzig: George Thieme. RM. 116; bound, 
RM. 
Tue period during which collapse therapy has been widely and effectively practised is barely 
thirty years, and this volume of more than a thousand pages is an impressive testimony to the 
zeal and energy exhibited by workers in all countries of the world in its establishment. The 
historical development is well treated in each section of the book and it is pleasant to find 
appreciative reference to pioneers in this country—Morriston Davies, Riviére, and Chandler. 
The book is edited by the late Dr. Walter Schmidt together with six collaborators, and there 
is a short introduction signed by the two greatest surviving authorities on the surgery of 
pulmonary tuberculosis—Brauer and Sauerbruch. 
Dr. Wurm contributes a section of sixty-two pages on the pathological and experimental 


basis of collapse therapy. His account of the work performed in this field is most complete 


and he gives full recognition to the important contributions of Schiirmann and Pagel. 
Dr. Alexander writes a short section on the natural healing of cavities. His criteria for 
healing are strict—disappearance of the cavity to all methods of radiological examination and 
a two-year period during which excretion of the bacilli must have ceased, as evidenced by 
cultures and animal inoculation of the sputum. He rightly points out the extreme rarity of 
natural healing-—1 per cent in his experience—of the cavity in isolated pulmonary tuberculosis. 
He also stresses the fact that spontaneous healing if it is to occur will show early evidence 
of so doing, and he warns against delaying collapse therapy in the vain hope that it may not 
be required. 

Dr. Schmidt and Dr. Gaubatz contribute a section of about two hundred pages on the 
examination of patients before they are submitted to collapse therapy, and this is undoubtedly 
one of the most useful sections in the book. Estimation of the body-weight and temperature 
and special methods of examination of the blood and sputum are given detailed consideration. 
Methods of estimating cardiovascular function are also described very fully, but it is the 
section on the radiological examination which is of special surgical interest. The importance 
of tomography and roentgen-kymography is explained and well illustrated by excellent films. 
From his personal experience during three years the reviewer can endorse the stress laid on 
the value of tomography in demonstrating and localizing cavities of the lung, especially in 
those portions of the organ normally obscured by the clavicle and sternum. 

Dr. Kremer is responsible for the section on the surgical division of pleural adhesions, 
and his clear and concise presentation of the subject is one of the best features in the book. 
The section is very well illustrated by radiographs as well as by coloured drawings and photo- 
graphs of typical adhesions. There is finally a section on results, and it is stated that in 
Kremer’s own sanatorium up to January, 1938, one thousand adhesion sections had been 
performed without any operative mortality. 

The section on phrenicectomy contains rather more than fifty pages, and all details of 
anatomy and technique are dealt with very completely. It is always useful to see a complete 
list of all the operative complications which have attended this apparently simple operation. 
In the hands of the expert these complications are rare. Kremer himself found the nerve 
in all of his twelve hundred operations and was able to control the only serious hemorrhage 
he encountered. He emphasizes the value of phrenicectomy in the treatment of acute 
exudative disease, when it may form a most useful adjunct to complete bed rest until more 
radical collapse measures may be safely employed, and from his own experience the reviewer 
can support this view. 

Dr. Schmidt follows with a detailed description of extrapleural pneumothorax ; he is 
peculiarly fitted to deal with this subject as he is chiefly responsible for the general 
revival of interest in the procedure. As in all other sections in the book the historical 
development of the operation is well described. It seems clear that Schmidt does not 
consider extrapleural pneumothorax as an alternative measure to pneumolysis and plombage 
or to thoracoplasty. In his view the only absolute indication is provided by relatively 
early cavitation where artificial pneumothorax is precluded by pleural obliteration but where 
the fibrous reaction has not progressed sufficiently for a ‘multiple rib resection to be 
safe. In the presence of bilateral disease, or when such general factors as advanced age or 
debility preclude thoracoplasty, he is prepared to relax these indications. There is an excellent 
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and well-illustrated description of the operative technique, including the method of converting 
the extrapleural pneumothorax into an extrapleural oleothorax, and the many complications 
are well enumerated. Although he mentions the difficulty of preventing post-operative 
hemorrhage, he does not emphasize the chief danger of this complication—progressive 
enlargement of the original extrapleural space. Schmidt also discusses the question of post- 
operative infection, but offers few practical suggestions for the treatment of what in the 
reviewer’s hands has proved an insoluble problem. 

Pneumolysis and plombage is described by Dr. Kremer in his usual concise and efficient 
manner. The advantages of this procedure, the chief of which is a minimum disturbance of 
respiratory function, are discussed and balanced against the disadvantages, like late perforation 
into the lung. 

A very long section—more than three hundred pages—is contributed by Dr. Hein on 
thoracoplasty. Although the illustrations are excellent and there is some good practical 
advice on the treatment of post-operative complications, the style is so prolix and ambiguous 
and repetition is so common that weariness on the part of the reader may prevent his appreci- 
ation of the important points on which it is the author’s desire to lay emphasis. At the end 
of his section there is a most useful survey in tabular form of the world statistics and a detailed 
analysis of the author’s own series of two hundred and eighty cases, which is both instructive 
and encouraging. 

The book concludes with a short and well-illustrated section by Dr. Schmidt on the 
so-called Korrektur or secondary thoracoplasty. It is shown quite clearly how a residual 
cavity after a previous thoracoplasty may be localized by tomography and collapsed by further 
rib resection. 

The technical production of the book is beyond criticism. The use of coloured diagrams 
and illustrations add to the clarity of the presentation, and the radiological illustrations are 
excellent. There is no doubt that this work will be an essential and valuable book of reference 
for all thoracic surgeons and specialists in tuberculosis. 


Spinal Anzsthesia. By Louis H. Maxson, A.B., M.D., Practising Specialist in Anzs- 
thetics; former Chief Anesthetist, Harborview (King County) Hospital, Seattle, 
Washington. Foreword by W. WAYNE Bascock, M.D., LL.D., F.A.C.S., Professor of 
Surgery, Temple University School of Medicine. 9 x 6 in. Pp. 409 + xxii, with 68 
illustrations. 1939. Philadelphia and London: J. B. Lippincott Co. 30s. net. 

LERICHE said in 1928 that “‘ Spinal anesthesia has not yet had the good fortune to interest 

the physiologists.”” Since that time many clinicians have brought their problems to the 

laboratory, and as a consequence the knowledge of the action of drugs used to produce 
anesthesia by intrathecal injection has been made much more definite. For example, it has 
been proved that: (1) Spinal anesthetics paralyse respiration; (2) Such paralysis may be 

either (a) a paralysis of the respiratory centre, or (b) a paralysis of the phrenics; (3) 

If the respiration is recorded these two types are easily distinguishable ; (4) A patient 

may die under a spinal anesthetic even though the phrenics and the centre have not been 

touched by the anesthetic; (5) In such a case death is due to a combination of factors, of 
which the lowering of the blood-pressure by the anesthetic is only one, resulting in insuffi- 
cient oxygen in the coronary arteries of the heart to enable that organ to carry on its work ; 

(6) The common belief that death may result from the absorption of the anesthetic into 

the blood-stream and so to paralysis of the vasomotor centre is erroneous. 

It is not for a moment contended that these findings are common knowledge amongst 
the profession—it is unlikely that they will be for another twenty years—but it is to Dr. Maxson’s 
great credit that he has evidently studied the various papers that have appeared on these 
subjects and brought them to the notice of the profession in his excellent book; the first 
- and indeed so far as we know the only book that embodies a résumé of recent work done 

on the subject of spinal anesthesia. Dr. Maxson for the most part accepts these findings 
but still clings to the belief that the absorption of the anesthetic into the blood-stream may 
be a factor in producing the death of a patient. He opens with a short account of the history 
of spinal anesthesia, followed by a much longer chapter on the anatomy and physiology and 
then one on the physical factors involved. All these are fully considered and call for no 
comment with the exception of a sentence on page 25. He says the posterior root carries 
visceral fibres from the sympathetic system and that “‘ The importance of these visceral fibres 
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as a secondary pain pathway is only now being realized. The disagreeable sensation experi- 
enced by the patient under spinal anesthesia when traction is made on the viscera is thus 
explainable.” It does not explain it to your reviewer. These posterior roots feel the full 
brunt of the anzsthetic and are put out of action by it—they cannot pass pain impulses. It 
is probable that the discomfort arising during upper abdominal work under spinal anesthesia 
js due to the passage of afferent impulses along splanchnics having an unusually high origin, 
or, what comes to the same thing, when the anesthetic has not reached the normal origin. 
The vagus probably has a hand in this discomfort and it is certainly responsible for some of 
the fall of blood-pressure which occurs when the stomach and gall-bladder and other viscera 
are dragged upon. Dr. Maxson makes no reference to this factor. It would be difficult 
to find a more unbiased account of the views and practice of other men than is to be found 
in this book; nevertheless Dr. Maxson holds very decided views of his own—for instance, 
he believes in ephedrine, especially for high spinals, thinks morphia and atropine the best 
preliminary sedative, and chooses as anesthetics procaine, pontocain, and occasionally, for 
a long operation, a mixture of percaine and novocain.. He thinks stovaine should no longer 
be used, for, apart from its unnecessarily irritating qualities, other anesthetics can do better 
anything that stovaine can do. He is in favour of using oxygen and water to correct hypo- 
tension, differing in this respect from Cotui, who thinks water harmful, and counters Labat’s 
advice with regard to the immediate adoption of the Trendelenburg position as likely to 
aggravate the condition it is intended to relieve. Labat thinks the only danger is cerebral 
anemia, whereas the author regards anoxemia as the danger to be avoided at all costs. 
Anoxemia may most certainly be brought about by paralysis of respiration which the 
Trendelenburg position would facilitate. That it can also be induced even if the anesthetic 
does not touch the phrenics, by a combination of factors of which the low blood-pressure 
brought on by the spinal anesthetic is only one, and in such circumstances is equally fatal, 
admits of no doubt. In this case it is the heart that fails owing to lack of oxygen in the 
coronary arteries of the heart, and for this condition the Trendelenburg position is invaluable 
and is so recognized by Dr. Maxson. 

He has an interesting chapter on Miscellaneous Topics, in which he describes the 
use that may be made of spinal anesthesia in diagnosis, as for instance the differentiation of 
central and peripheral pain, the likelihood of benefiting megalocolon, endarteritis obliterans, 
etc. Here also we find references to spinal anesthesia for children, in obstetrics, and in 
thoracic surgery, and he quotes Albee as an enthusiast for spinal anesthesia in orthopedics. 
Resuscitative measures are dealt with in great detail, as befits this very important part of 
correct spinal anesthetic technique, and he stresses the efficiency of mouth-to-mouth insuffla- 
tion. A chapter towards the end is given on total and segmental spinal anesthesia which is 
very interesting to read about, but for which the indications are not clear. 

This book should be studied by all anesthetists, and pages 180-181 by all surgeons who 
operate on the abdomen. 


Clinical Electrosurgery. By Gustavus M. BLECH, G.C.S., G.C.G., M.D., LL.D. With 
chapters by HECTOR ALFRED COLWELL, M.B., Ph.D., M.R.C.P., and BRIAN WELLINGTON 
WINDEYER, M.B., B.S., F.R.C.S., D.M.R.E. 82 x 52 in. Pp. 389 + xxvii, with 
34 illustrations. 1939. London: Oxford University Press. 21s. net. 

THIs is a simple account of the advantages, indications, limitations, and clinical applications 

of electrosurgical procedures. 

In a preface the author quotes Harvey Cushing: ‘‘ Surgery is a conservative art... . It 
was slow to adopt the ligature; slow to adopt the principles of antisepsis; slow to adopt 
the fastidious technique and painstaking hemostasis that have largely put a stop to operating 
by the clock. It has been equally slow to adopt the principles of electrosurgery, which from 
a technical standpoint are likely to be no less revolutionizing.” 

; In neurology and urology the cutting and coagulating current are not only useful 
adjuncts, but essential parts of a surgeon’s armamentarium. For general surgery, especially 
in that concerned with malignant disease, the electric knife and coagulator are of great value. 
This book gives in detail the conditions for which electrosurgery should be: used. 

: With the author’s conclusions we are in entire sympathy, but we must confess to some 

sappointment with the manner and prolix style of the book. The prefatory glossary of 
electrical terms is shallow, there are no diagrams of real value, most of the illustrations are 
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‘Lehrbuch der Réntgendiagnostik. By H. R. Scuinc, W. BAENscH, and E. FRIEDL, and 


_ and wealth of illustration, the orderly arrangement, and the clearness of the descriptive text. 
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taken from surgical instrument catalogues, and the author seems more concerned with 
terminological inexactitudes than with scientific explanations. 
The best chapters are those on the historical development of electrosurgery and on the | 


radiotherapy of neoplasms. 


‘collaborators. Fourth edition. 11 < 7$ in. In 2 volumes. Pp. 2182 + xxxii, with 
ne illustrations and 13 plates. 1939. Leipzig: Georg Thieme. RM. 260; bound, 
. 270. 
NOTHING makes us realize so much how enormously X-ray science has grown, as the size to 
which its literature has increased. The present work is very much more than an atlas of 
roentgenology, although its illustrations, exceedingly numerous and of superlative quality, 
entitle it to that description. It is also a well-balanced account of various pathological 
conditions, following an exact presentation of the normal structures as seen by the X rays. 

The first volume is concerned chiefly with the skeleton. It opens with sixty pages devoted 
to X-ray technique, both from the theoretical and practical aspects. There are many most 
valuable diagrams showing normal anomalies, e.g., the bipartite patella and supernumerary 
bones. Also, the incidence of most of the diseases affecting the skeleton, e.g., osteomyelitis 
and different forms of primary and secondary malignant disease, are shown in diagrams 
variously shaded and coloured. The various conditions of bone density, osteoporosis, sclerosis, 
atrophy, osteopoikilosis, melorheostosis, marble bones, etc., are beautifully illustrated and well 
described. The disappearance of metacarpal bones after injury (bone lysis) and the zonular areas 
of sclerosis following medicinal courses of phosphorus are instances of rare conditions which we 
are glad to have described and figured. The distribution of malignant metastases in bones 
is very fully illustrated and tabulated. An interesting computation has been made of the 
percentage of malignant metastases which give rise to spontaneous fracture. The list is headed 
by hypernephroma (45 per cent), whilst the prostatic carcinoma has only 0-2 per cent. 

Included in the first volume are a number of closely related subjects. The radiological 
examination of the nervous system is the chief of these. » Myelography and ventriculography 
are profusely illustrated and also the figuring of the cerebral circulation by means of thorotrast 
injections into the carotid. There is a short and clear description of the localization of foreign 
bodies by Zuppinger. The index which concludes the first volume consists of ninety-two 
closely printed pages. 

The second volume, which deals with the X-ray examination of the internal organs, is 
most complete and informative. Nearly fifty pages are devoted to the examination of the 
normal chest with its contents, followed by 500 pages of pictures and explanatory matter of 
pathological conditions. So many examples are given of radiographs of every variety of 
tuberculosis, silicosis, and malignant disease that one is almost bewildered by the similarity 
of variety. There are eight carefully worked-out tables to help in this matter, showing the 
different groupings of the X-ray signs in different diseases. The delineation of the bronchial 
tree—even apart from lipiodol—is very remarkable. 

The remainder of the book calls for little comment, because it deals with the familiar 
subjects of the barium-filled gullet and digestive tract, the biliary ducts, the kidneys, ureters, 
and bladder. There is a very complete presentation of the conditions found after different 
operations on the stomach, e.g., gastro-enterostomy and the various types of gastrectomy. 
Also the X-ray appearances after perforation of gastric or duodenal ulcers. The book concludes 
with the representation of various conditions of pregnancy and those abnormalities of the 
uterus and tubes which can be elucidated by X rays. The index to the second volume comprises 
100 three-columned pages. 

We cannot speak too highly of this most comprehensive work, with regard to the beauty 


It is an invaluable book of reference. 


Surgeons All. By Harvey GRAHAM. With a Foreword by OLIVER ST. JOHN GOGARTY. 
9X 6in. Pp. 426, with 24 Plates. 1939. London: Rich & Cowan Ltd. 18s. net. 


‘Tue author says that this is a story book. It is. The story is not so much that of the 
development of. surgery and its transformation into something which combines art, 
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and science, as a story of the men who, in their day and generation, were courageous enough 
to impale the taboos, traditions, or conventions of the past on the shaft of reason. 

Harvey Graham paints some excellent pictures of the deaths of these impediments to 
progress. The interesting reactions of the physicians to the discovery that Eve had more 
than a one-piece skeleton, the hysterical outbursts by the biblically minded against the use of 
anesthetics in childbirth, and the foolish prejudices which inhibited the growth of antiseptic 
and aseptic surgery, are used to show the vitality of error and the personality of the protagonists 
in the struggle for truth. 

The foreword of Gogarty is a worthy hors-d’ceuvre to the feast which follows. The 
historian may not consider the book as history, but surgeons can delight in the humanity of 
the great who brought their gifts to bear on the conquest of pain and disease. 


Sir Thomas Roddick. His Work in Medicine and Public Life. By H. E. MAcDERMOT, 
M.D. 8% x 5% in. Pp. 160+ xiv, with 12 illustrations. 1938. Toronto: The 
Macmillan Co. of Canada Ltd. 6s. 6d. net. 
Dr. MACDERMOT has done well to keep alive the memory of Sir Thomas Roddick (1846- 
1923), who did so much to unify and advance the medical profession in Canada, and was 
amongst those who introduced Listerian methods into the Montreal General Hospital. 
His grandfather was a Scottish shipowner and traded with Newfoundland; his father 
was cousin to Edward Irving, about whom Mrs. Carlyle was heard to say that if she had 
married the minister there would have been no nonsense about “ the unknown tongues ”’. 
Roddick was educated at Harbour Grace Grammar School, of which his father was the 
Principal, and graduated from McGill in 1864. He was surgeon to the Montreal General 
Hospital ten years before Sir William Osler was attached to it, and made his name as an 
efficient administrator during the Riel uprising in 1885. Of the details of the medical work 
done under trying conditions during the outbreak, Dr. MacDermot gives an interesting 
account. But the real value of the book lies in the story of Roddick’s struggle to obtain unity 
among the different Canadian provinces in the matter of medical education and the right 
to practise. It began in 1894, but “‘ The Act to mend the Canada Medical Act” did not 
pass the Dominion Parliament until May 19, 1911, and did not come into force until April, 
1912. Two years later Roddick was rewarded with a knighthood, well earned as his friends 
thought, though one of his old servants said “‘I hope they wont give him this knighthood, 
for sure he has always been called out at night too much as it is.” 

Dr. C. F. Martin, a former Dean of the McGill Faculty of Medicine, introduces the 
book with a short Foreword. The illustrations, which include three portraits of Roddick, 
are well reproduced. 


Recollections of Student Life and Later Days. By C. J. Bonp, C.M.G., F.R.C.S., 
F.L.S. A Tribute to the Memory of the late Sir Victor Horsley, F.R.S. 84 x 5} in. 
Pp. 47. 1939. London: H. K. Lewis & Co. Ltd. 1s. net. 

Tuts little pamphlet is for the most part a tribute to the memory of the late Sir Victor Horsley, 

F.R.S., by one who knew and loved him from his student days. Mr. Bond, of Leicester, adds 

to and amplifies what Stephen Paget had already made known about one who was a pioneer 

in the surgery of the brain. It is well worth reading. 


BOOK NOTICES 


[The Editorial Committee acknowledge with thanks the receipt of the following - 
volumes. A selection will be made from these for review, precedence being 
given to new books and to those having the greatest interest for our readers.]} 


A Descriptive Atlas of Radiographs. An Aid to Modern Clinical Methods. By A. P, 
BERTWISTLE, M.B., Ch.B., F.R.C.S. Ed. ‘Fourth edition, revised and enlarged. 9} x 


q in. Pp. 576 + xxxii, with 852 illustrations. 1939. London: Henry Kimpton. 
S. net. 


Appendicitis : A Statistical Study. Medical Research Council Special Report Series, 
No. 233. By MATTHEW YouNG and W. T. RUSSELL. 93 X 6in. Pp. 64. 1939. 
London: H.M. Stationery Office. 1s. net. 
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Illustrations of Regional Anatomy. By E. B. JAmizson, M.D., Senior Demonstrator 
and Lecturer, Anatomy Department, University of Edinburgh. Second edition. 8 x 
6} in. Section VI, Upper Limb, 42 plates, 7s. 6d. net. Section VII, Lower Limb, 
52 plates, 10s. net. 1939. Edinburgh: E. & S. Livingstone. 


Pneumatopathien. Erkrankungen durch physikalische Gaswirkung (Pneumatozelen, 
Gasemphyseme und zystische Pneumatosen). By Prof. Dr. HANs KILLIAN, Freiburg, 
10} X 7in. Pp. 327 + viii, with 119 illustrations. 1939. Stuttgart: Ferdinand Enke, 
RM. 47; bound, RM. 49. 


Royal Northern Operative Surgery. By the Surgical Staff of the Royal Northern 
Hospital. Edited by Sir LANCELOT BARRINGTON-WaRD, K.C.V.O., M.B., F.R.C.S, 
9? x 63in. Pp. 551 + x, with 463 illustrations. 1939. London: H. K. Lewis & 
Co. Ltd. 42s. net. 


Cancer Laringeo. Su Tratamiento quirurgico. By Dr. RIcARDO H. BisI. 10} x 7in. 
Pp. 366, with r1o1 illustrations. 1938. Buenos Aires: El Ateneo. 


A Short Text-book of Surgery. By C. F. W. ILLINGworTH, M.D., F.R.C.S. Ed., 
Lecturer in Clinical Surgery, University of Edinburgh; Senior Assistant Surgeon, 
Edinburgh Western Hospital. Second edition. 9} x 6in. Pp. 707 + x, with 12 plates 
and 189 illustrations in text. 1939. London: J. & A. Churchill Ltd. 21s. net. 


Syphilis. And its Accomplices in Mischief: Society, the State, and the Physician. By 
GeorGE M. KarTSsAINos, M.D. 83 X 5%in. Pp. 676 + viii. 1939. Printed privately 
at Athens, Greece. 


Relation of Trauma to New Growths. Medico-legal Aspects. By R. J. BEHAN, M_D., 
ae 94 X 6in. Pp. 425 + xii. 1939. London: Bailli¢re, Tindall & Cox. 
22s. 6d. net. ‘ 


Gross Anatomy. A Brief Systematic Presentation of the Macroscopic Structure of the 
Human Body. By A. BRAZIER HOWELL, Associate Professor of Anatomy, Johns Hopkins 
University School of Medicine. 9? x 6%in. Pp. 403+ vii, with §6 illustrations.) 
1939. New York and London: D. Appleton-Century Co. Inc. 2§s. net. 


Surgical Sutures and Ligatures. By E. J. Howper, B.Pharm., Ph.C. 7} x 4{in. 
Pp. 64, with 8 illustrations. 1939. Edinburgh: E. & S. Livingstone. Is. 6d. net. 


The Conjoint Finals. Being a Reproduction of all the Questions set in Medicine, Surgery, 
Midwifery and Gynecology from 1911 to 1937 classified under the various systems and 
arranged in the date-order of their occurrence ; together with the classification of questions 
on Pathology and Bacteriology set as separate papers since 1930. By GERALD N. BEESTON, 
M.R.C.S. (Eng.), L.R.C.P. (Lond.). 9% x 6$in. Pp. 205 + viii. 1939. London: John 
Bale, Sons & Curnow. 10s. net. 


The Clinical Diagnosis of Swellings. By C. E. CorriGaANn, B.A., M.D., F.R.C.S. (Eng.), 
Lecturer in Surgery, University of Manitoba; Assistant Surgeon and Director of the 
Out-patient Department, St. Boniface Hospital. 94 x 6in. Pp. 313 + viii, with 120 
illustrations. 1939. London: Balliére, Tindall & Cox. 18s. net. 


Surgical Applied Anatomy. By Sir FREDERICK TREVES, Bart. Tenth edition, revised 
by LAMBERT Rocers, M.Sc., F.R.C.S., F.R.C.S.E., F.R.A.C.S., F.A.C.S., Professor of 
Surgery, University of Wales ; Hon. Surgeon and Director of the Surgical Unit, Cardiff 
Royal Infirmary; etc. Revised from the ninth edition prepared by the late Professor 
C. C. Choyce. 64 x 4in. Pp. 748 + x, with 192 illustrations, of which 66 are in colour. 
1939. London: Cassell & Co. 14s. net.” 


Catalogue of Lewis’s Medical and Scientific Lending Library. Part II. Classified 
Index of Subjects, with names of Authors who have written upon them. 8}-+ 54 in. 
Pp. 156 + iv. 1939. London: H. K. Lewis & Co. Ltd. Complete, 16s. net 
(Subscribers, 8s.). 


A Textbook of Surgery. By American Authors. Edited by FREDERICK CHRISTOPHER, 
B.S., M.D., F.A.C.S., Associate Professor of Surgery at Northwestern University 
Medical School; Chief Surgeon, Evanston (Illinois) Hospital. Second edition. 9% 
6} in. Pp. 1695 + xxiv, with 752 illustrations. 1939. London: W. B. Saunders Co. 
42s. net. 
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